
NATIONAL COOPERATIVE SOIL SURVEY

North Central Soil Survey Conference Proceedings

Rapid City, South Dakota
May 19-23, 1996

Registration List.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Agenda.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Steering Committee ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Suggested Committee Charges.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Land Valuations by Soils and Productivity.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Soil Impacts on Solid Waste Facilities.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Bighorn National Forest - Integrated Resource Inventory.. ........................ 2 4
Using a Published Soil Survey

NRCS Soil Science and Resource Assessment Organization Plan ............ 26

Pedon Description Program .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3

Soil Survey Needs for the Next Decade .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Soil Survey Direction end the National Soil Survey Center.. ...................... 53

Bureau of Indian Affairs Report.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4

Forest Service Agency Report .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Mark Twain National Forest ................................................................. 7 3

NCR-3 Reports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

CSREES Representative’s Report .......................................................... 8 9

Multimedia Soil Survey -- In Perspective ................................................ 9 2

Geology and Soils of the Black Hills ...................................................... 9 5

Resource Conservation Kit for Educators ............................................. 102

Use of Electromagnetic Induction for Site Characterization.. ................... 103
and Precision Farming



Status of Global Change Projects for the National Cooperative.. ............. 104
Soil Survey

Why Can You Drink Water that has Traveled Through the Soil ............... 120
(When Your Mom Will Not Let You Eat Food Off the Ground)?

Committee 1 - Soil Data Delivery Systems.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Committee 2 - Soil Research Needs .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Committee 3 - Eroded Soils and Classification.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Committee 4 Soi l Taxonomy .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

NCR-3 Minutes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

NRCS Minutes .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

NCSS Minutes .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185



PROCEEDINGS
1996 North Central Regional

Cooperative Soil Survey Conference

SOIL SURVEY
NEEDS in the
21st CENTURY-
ARE WE READY?



1996 North Central Regional Cooperative Work
Planning Conference for the National Cooperative

Soil Survey

Soil Survey Needs in the 21st Century

Soonsored by
Bureau of Indian Affairs

Natural Resources Conservation Service
South Dakota State University
United States Forest Service

Special Assistance from
Bureau of Land Management

Golden Reward Mining Company
National Park Service

North Central Agricultural Experiment Stations (NCR-3)
Rapid City Chamber of Commerce

SD Waste Management Association
US Army Environmental Center

Wharf Mining Company

Other Contributina Oraanizations
Giddings Machine Company

Horizon’s Inc.
South Dakota Professional Soil Scientists Association

Howard Johnson Lodge and Convention Center
Rapid City, South Dakota

May 19-23,1996



Registration List

Agenda

Steering Committee

Study Committee Charges



1996 NCSS REGISTRATION LIST

Ahrens, Robert - Natural Resources Conservation Service, Lincoln, NE
Bachman. Wayne - Natural Resources Conservation Service, Huron, SD
Balogh, James - Spectrum Research
Belohlavy, Francis - University of Nebraska, Lincoln. NE
Boeckman, Louis - Natural Resources Conservation Service, Des Moines, IA
Brady, Dan - Natural Resources Conservation Service. Vermillion. SD
Ceolla.  Dale - Natural Resources Conservation Service, Des Moines, IA
Cooley, Kent - Natural Resources Conservation Service, Rapid City, SD
Doolittle, Jim A - Natural Resources Conservation Service, Radnor, PA
Doolittle, Jim J - South Dakota State University, Brookings. SD
Emerson, Kathy - US Forest Service, Cody, WY
Ensz,  Ed - Professional Soil Scientist Assoc. of SD, Rapid City, SD
Fenton, Tom - Iowa State University, Ames, IA
Ferguson, Henry - Natural Resources Conservation Service, Macon, MO
Filholm, Mindy - South Dakota State University, Brookings, SD
Folsche, Richard - Natural Resources Conservation Service, Ft Worth, TX

Franzmeier, Don - Purdue University, Lafayette, IN
Freeouf, Jerry - US Forest Service, Lakewood. CO
Gehring, Richard - Natural Resources Conservation Service, Columbus, OH
Gerber, Tim - Ohio Department of Natural Resources, Columbus, OH
Gerken, Jon - Natural Resources Conservation Service, Columbus, OH
Giencke, Allan - Natural Resources Conservation Service, St Paul, MN
Glanzer. Joni  - Natural Resources Conservation Service, Huron, SD
Glaum, Stanley - Natural Resources Conservation Service, Salina, KS
Hall, Barb - Natural Resources Conservation Service, Huron, SD
Heidt, Corneilius - Natural Resources Conservation Service, Bismarck, ND
Heil.  Dennis - Natural Resources Conservation Service, Bismarck, ND
Heil, Ken - Natural Resources Conservation Service, Pierre, SD
Holzhey, Steve - Natural Resources Conservation Service, Lincoln, NE
Keatts,  Pat - Bureau of Indian Affairs, Aberdeen, SD
Kelsea, Russ - Natural Resources Conservation Service, Lincoln, NE
Kunze, Bruce - Natural Resources Conservation Service, Brookings, SD
Kuzila, Mark - University of Nebraska, Lincoln, NE
Malo, Doug - South Dakota State University, Brookings, SD
McCaleb,  Nathan - Natural Resources Conservation Service, Lincoln, NE
Meland, Arvid
Millar,  Jim - Natural Resources Conservation Service, Redfield. SD
Miller, Ed - Ohio Department of Resources, Columbus, OH
Mokma, Delbert - Michigan State University, East Lansing, MI
Mount, Henry - Natural Resources Conservation Service, Lincoln, NE
Oelmann, Douglas - Natural Resources Conservation Service, Altoona, IA
Olness, Alan - ARS Morris, MN
Olson, Kenneth - University of Illinois, Urbana, IL
Preston, Eugene - Natural Resources Conservation Service, Sioux Falls, SD

3



Pytlik. Lea Ann - Natural Resources Conservation Service, Lincoln, NE
Ransom, Mickey - Kansas State University, Manhattan, KS
Reedy, Thomas - Natural Resources Conservation Service, Des Moines, IA
Reinsch. Thomas - Natural Resources Conservation Service, Lincoln, NE
Reyher. Deanna - US Forest Service, Custer, SD
Robert Pierre - University of Minnesota, St Paul, MN
Robinson, Dennis - Michigan Department of Agriculture, Marquette, MI
Schaar, Jerome - Natural Resources Conservation Service, Huron, SD
Schellentrager, Gregg - Natural Resources Conservation Service, Lincoln, NE
Schultz, Loren D - Natural Resources Conservation Service, Aberdeen, SD
Schumacher, Tom M - Natural Resources Conservation Service, Mitchell, SD
Sinclair, H Raymond Jr - Natural Resources Conservation Service, Lincoln, NE
Smeck, Neil - Ohio State University, Columbus, OH
Steele, Cindy - Natural Resources Conservation Service, Huron, SD
Sullivan, Tim - US Forest Service, Lakewood, CO
Teachman, George - Natural Resources Conservation Service Liaison US Army
Wacker,  Carl - Natural Resources Conservation Service, Madison, WI
Winter, Steve - Natural Resources Conservation Service, Redfield, SD
Yeck, Ron - Natural Resources Conservation Service, Lincoln, NE



Agenda for the 1996 NCSS Regional Meeting in Rapid City, South Dakota
May 19-23,1996

Sunday, Mmy 19,1996

12:oo Bus leaves for the Badlands (lunch is on your own)
I:00 - 4:oo Bus tour of the Badlands
4:oo Leave for Wall Drug
5:00 - 6:00 Tour and eat at Wall Drug (dinner is on your own)
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SUGGESTED COMMITTEE CHARGES
(can be modified by the committee)

Soil Data Delivery Systems. Chairs - Pierre Robert (Univ. of Minn) and
Nathan McCaleb (NRCS)
How to get soil information in the hands of users, if soil surveys are not
going to be published?
Soils information and the Inter-net.
Should there be a NCSS standard for electronic data entry? How should
the data be certified?
What should be the requirements for storage and retrieval? Who should
have access an&or responsibility for the data sets?
What are the benefits/disadvantages of using soil interpretations from
MLRA data sets versus county specific data sets?
What level of data (field notes, complete description, lab sites, etc) should
be used for data aggregation?

Soil Research Needs. Chairs - Mickey Ransom (Kansas State Univ.),
Richard Schlepp (NRCS), and H. Raymond Sinclair (NRCS)
Identify NRCS soil research needs for the North Central Region and
develop a mechanism to determine who or what agencies (AES, USFS,
BlA, BLM, USGS, state agencies, private consultants, and others) may be
addressing or willing to address some of those needs.
Evaluate field methods for measuring soil quality.
Identify meaningful hydric soil indicators for mollisols.
What training and procedures are needed to improve the quality ofthe  soil
properties, landscape features, and climatic data in the soil survey
database for making soil survey interpretations and soil performance data?

Eroded Soils and Classification. Chair - Tom Fenton (Iowa State Univ.).
Develop recommendation(s) to send to the NCSS for action based on the
Eroded Soils Report from the 1995 NCSS Meeting in San Diego, CA.
Develop guidelines for mapping unit design and interpretations that could
be used for eroded soils regardless of their soil classification:
Suggest diagnostic criteria of accelerated erosion, a quantification of
accelerated erosion.

Committee One:

Charges: I.

2.
3.

4.

5.

6.

Committee Two:

Charges: 1.

2.
3.
4.

Committee Three:
Charges: I,

2.

3.

Committee Four:
Charges: 1.

2.
3.

4.

5.

Soil Correlation and Classification. Chair - Dennis Heil (NRCS).
Prairie Altisols  in western ND and SD.
Compatible mapping scales/interpretations between MOs within a state.
Is the current method of review and comment adequate for updates to Soil
Taxonomy.
Should standards and guidelines be developed for updating published soil
survey materials? What should they be?
What benefits/disadvantages exist when changing classifications to
existing published soil surveys and other publications?



Monday Morning - May 20,1996

Presentations

1. Land Valuations by Soils and
Productivity

2. Soil Impacts on Solid Waste
Facilities

3. Bighorn National Forest Integrated
Resource Inventory Using a
Published Soil Survey

4. NRCS Soil Science and Resource
Assessment Organization Plan

5. Pedon Description Plan

6. Soil Survey Needs for the Next
Decade

4



LAND VALUATIONS BY SOILS
AND PRODUCTIVITY

ARVID C. MELAND

I'M GOING TO BREIFLY DISCUSS THE USE OF SOIL SURVEYS FOR
FOR ARRIVING AT LAND VALUES FOR TAXATION PURPOSES.

THIS PROJECT IN SOUTH DAKOTA WAS A JOINT EFFORT BETWEEN SOUTH
DAKOTA STATE UNIVERSITY AND THE SOIL CONSERVATION SERVICE,
COORDINATED THRU THE SOUTH DAKOTA DEPT. OF REVENUE.

OVERHEAD I) 1.

OVERHEAD 0 2.

PRODUCTIVITY OF EVERY SOIL IN THE COUNTY WAS DETERMINED BY
COMBINING YEILD AND PRODUCTION INFORMATION GATHERED FROM THE SOIL
SURVEY REPORT FOR THE INDIVIDUAL COUNTY, THE COUNTY EXTENSION
SERVICE AND SOUTH DAKOTA STATE UNIVERSITY.

OVERHEAD 0 3

THE SOILS WERE THEN ARRAYED IN DECENDING ORDER FROM THE !!OST
PRODUCTIVE TO THE LEAST PRODUCTIVE. THEY WERE THEN GIVEN A
RATING COMPARING EACH INDIVIDUAL SOILS PRODUCTIVITY AGAINST THE
MOST PRODUCTIVE SOIL IN THE COUNTY. THE SOILS IN CAPABILITY
CLASSES SUITED TO CROPPING WERE GIVEN A CROP RATING. SOILS IN
CAPABILITY CLASSES NOT SUITED FOR CROPPING WERE GIVEN A GRASS
RATING. CAPABILITY CLASS 4 IS THE TRANSITION CLASS IN WESTERN
SOUTH DAKOTA.

OVERHEAD h 4

OVERHEAD II 5

THE SOIL SURVEY WAS DIGITIZED AND THE PROGRAM
COMPUTER PROGRAM. THE PROGRAM ALLOWED US TO MARK
BOUNDARIES AND IDENTIFY THE KINDS OF SOILS WITHIN

INSTALLED IN A
OFF OWNERSHIP
THOSE
THIS ENABLES USBOUNDARIES AND COMPUTE THE ACREAGE OF EACH SOIL.

TO COME UP WITH THE TOTAL ACRES OF EACH SOIL IN THE COUNTY, OR
TOTAL ACRRES OF EACH SOIL BY LEGAL OWNERSHIP.

OVERHEAD V 6

-OVERHEAD 0 7

AFTER FIGURING THE PRODUCTIVE VALUE OF THE NUMBER OSE SOIL IS
THE COUNTY, WE CAN THEN ADD UP ALL THE ACRES OF EACH RATED SOIL
IN THE PARCEL WE ARE INTERESTED IN AND FIND THE AVERAGE RATING
FOR THAT PARCEL. WE THEY: MULTIPLY THAT RATING TIMES OUR TOP
DOLLAR VALUE
PRODUCTIVITY

OVERHEAD

OVERHEAD

TIMES THE ACRES IN THE PARCEL AND ARRIVE AT A
VALUE.



OvERHFzAD#l

In 1989, the South Dakota Legislature passed Senate Bill 12
which requires #at land use, soil productivity, and sales be
used to determine real estate property values. As a ‘result of
this law; the South Dakota Department of Revenue contracted with
the Plant Science Department at South Dakota State University to:

1.'

2.

3.

4.

5.

obtain current crop and range yield data by soil
mapping unit for every county that has a published
modem detailed soil survey;
Develop a crop rating for each soil mapping unit in
each county; .
Develop a range/grass rating for.each soil mapping unit
in each county;
Develop soil productivity ratings which tie together
the crop and range productivity arrays; and
Prepare a yield/productivity table and reportfor each
c o u n t y .

The'ratings developed in this report are comparative
ratings, and they apply to the soil mapping units in McPherson
County. The soil mapping unit ratings used in this publication
are for local use and will differ somewhat from soil plapping'unit
ratings in adjacent or nearby counties. . .

Additional informatiob, in addition to the W&hers& County
Soil Survey (Schultz, 1981), about the &xtent of the major soil
series found in WcPherson County ib,available (Westin and
Bannister, 1971; Westin and Wale, 1978). The local USDA Soil
Conservation Service and the 8outh Dakota Cooperative Extension
Service are other excellent Sources of soils information.

Soil ratings determined by the methods described in this
publication compare soils and should not chauge relative to each
other with fluctuations in economic conditions since they are
based m the physical and chemical properties of soils.
Advmcema&s in technology also should not greatly alter the
ranking of soils, because soils tend to behave similarly. The
potential ~yield advantage of one soil over another usually does
not change'because  a new form of fertilizer or a new grain
variety has been developed.

DATA

The data used in this study includes crop and range yields,
range composition, and modern detailed soil survey information.
Data for each soil series phase was obtained from the SCS-USDA
data files. Current individual soil series Sheets listing crop
and range yields and range plant species composition were used.
Yields selected were for normal climatic conditions with average
management.



OvERHEAD#2

N-643.1. Factors cmddered in determining value of agrhltUrai
land. The true and full value in money of agricultural land, aa defined by
0 





OvERHEAD#4

CAWBELL  COUNTY  . TABLE 1s - SOIL PROO”CT~“ITY  RATINGS
RATINGS  AN0  DOLLAR  YALVES  BASED  ON SOIL NAPPING  “N*TS

SORTEO  BY FINAL CROP  RATING
DEVELOPED BY DEPARTMENT OF REVENUE
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OVERHEAD # 9

CAMPBELL HOMME COUNTY TABLE 1B - SOIL PRODUCTIVITY RATINGS
RATINGS AND DOLLAR VALUES BASED ON SOIL MAPPING UNITS

SORTED HIGH TO LOW ON FINAL CROP RATING
DEVELOPED BY SOUTH DAKOTA DEPARTMENT OF REVENUE

MAPPED ACRES 468,461

ADJUSTED VALUE OF MAPPED ACREAGE $ 79,638,370

HIGHEST DOLLAR VALUE (DRYLAND) $292.00

AVERAGE COUNTY RATING .582175



IF OUR PRODUCTIVITY VALUE DOES NOT EQUAL OUR MARKET VALUE.
THE PRICE LAND IS SELLING FOR, WE THEN HAVE TO ADD A PERCESTAGE
FACTOR TO BRING IT UP TO MARKET. HERE IN SOUTH DAKOTA, .4LL AG
LAND IS SELLING MUCH HIGHER THAN THE PRODUCTIVE V ALUE.

SOME OF THE PROBLEMS WITH THE USE OF THE SOIL SURVEY ARE,
SMALL INC'LUSIONS. USING SPOT SYMBOLS SUCH AS STONES. WET SPOTS.
TERRACES.ESCARPHENTS. AND INACCESSIBILITY. 'THESE SITES HAVE TO
BE FIELD INSPECTED AND IN SOME CASES A RATING AJUSTMENT IS MADE
FOR THAT PARCEL. MOST OF THE MORE PRODUCTIVE SOILS IN WESTERN
SOUTH DAKOTA ARE FOUND ON STREAM TERRACES. IF THE CHANNELED
AREAS WERE NOT SEPERATED FROM THE REST OF THE TERRACE. IT CAUSES
QUITE A PROBLEM BECAUSE OF THE HIGH PRODUCTIVE VALUE PLACED ON
THE UNCROPPABLE. UNCROSSABLE CHANNEL. SOME OF THESE AREAS ARE SO
SMALL THEY ARE INACCESSABLE WITH MODERN MACHINERY. WE ALSO HAVE
SOME PROBLEMS ON COUNTY LINES WHEN LAND OWNERS OWS LAND IS TWO
COUNTIES.

THE USE OF THE SOIL SURVEY COUPLED WITH PRODUCTIVITY TO FISD
THE BASIC VALUE OF AC LAND IS THE FAIREST WAY. IT IS NOT
INFLUENCED BY MANAGEMENT.





Soil Impacts on Solid Waste Facilities

90 to 95% of our drinking water in this state comes from groundwater. Groundwater contamination is a
concern for us. And good tight soils give us better protection than sandy soils. In addition, with the concerns
about the various aquifers which are not recharging  as rapidly as they are being used, such as the Ogalala, the
more  we can protect  the groundwater,  the better.

Sanitag  landfills, a type of ox-)moron  when you think in any depth about it, are required to do a better
job of protecting the groundwater than their predecessors, the town dumps. In particular, on 9 October 1991,
a da>~ almost to be remembered in infamy - like Pearl Harbour,  the United States Environmental  Protection
Agency. the EPA. enacted far reaching rule making that changed significantly the means we take to dispose of
our solid waste, garbage or trash. Besides making consultants richer, some design standards were made more
stringent. Among them was the requirement for a liner at the bottom of the landfill and another at the top that
had to have a permeability of I s IO -’ which is bclievcxl  to be adequate to prevent the migration of leachate
(garbage  juice) from the landfill into the groundwater.

Liners can be of three types: 1) earthen (soil); 2) geosqnthetic  (polymer) and 3 composite. Earthen
can bc either man-made (ie. recompacted  or mechanically stabilized) and naturally occurring soil liners (like
areas of Westcm South Dakota where the clay is actually exported to states needing soils low permeability).
Gcos)nthctic  liners arc materials used for soil applications from materials that are synthetically  made. There
arc four categories of gcos>nthctics:  geotetiiles,  geogrids,  geomembranes  and geocomposites. Geomembranes
arc believed to be the most impervious. Composite liners are a mixture of earthen with gwmembranes which
arc also referred to as FMLs  or flexible membrane liners. EPA prefers the composite liner, however, they
allou approved states the latitude to accept alternative liner systems such as earthen liners that are proved to
meet or exceed requirements for hydraulic conductivity, i.e. permeability.

The  desirable characteristic of a liner used for solid waste includes at least three considerations:
1) low pcrmcability  - lo\v  hydraulic conductivity.
2) compatibility with the waste being deposited and the leachate  produced ie. must be able to withstand the
various chemicals that may be contained in leachate  - acids, bases, organic fluids and who knows what - we
call it the ethylmethlawful  that gives you three legged, hvo headed calves chemicals.
3) attenuation  capability or the abilib  to delay or decrease the rate of materials.

At this point one more acronym  comes to mind, CATNIP - cheapest  available technology not
involving prosecution. Many concerned citizens believe that unless a fidly  geoslnthetic  liner is used, all a
landfill will due is leak poisons into the groundwater and poison all the neighbors. In some cases this may be
true, however, the USC of geosynthetic  member is not a guarantee either since a tiny hold in the liner could be
enough  to Ict out the poisons. Considerations to be given to earthen liners can be either naturally occurring
soils within the immediate vicinity of the site, blended soils or soil mixtures, or amended or chemically
stabilized soils. Because of the low permeability requirement, clay is the best naturally occurring soil to use in
liner systems. However, not everyone is blessed, -- or cursed depending on your point of view -- with an
abundance of Colony, Wyoming bentonite kitty litter clay soil on site.

As mentioned, the primary purpose of the liner system is to prevent or greatly reduce migration of
pollutants into the groundwater. To this end, the use of soil liners can be improved by minimizing the
pcnneability  coefficient of the soil. Factors to be considered by engineers when designing for use of a soil
liner is the soil particle size and particle size distribution, mineralogical composition, void ratio, degree of
saturation, soil fabric and pore fluid chemistry. Decreased particle size, increased clay particles and their
distribution in the soil, and well graded soils till  decrease permeability and hence improve the overall
effectiveness of soil liners. In addition, the compacting of the soil in place to include water content during
compaction, clod sizes in the soil and type of compaction will also affect the permeability of the soil liner.
Exposure of the liner to the elements, especially during freeze/thaw cycles can greatly change the permeability
of the soil liners - most usually to the detriment of the liners and thus to the owner/operators of the facility who
have just increased their liabilib  exposure to a potential contaminant release into the ground water - or in some
cases into surface water if the facility is next to a stream or other body of water.

During construction and operations, the facility ounerloperator  needs  to ensure that periodic tests are
being run on the liners to better ensure that adequate protection is being put into place to reduce liability risk.
For those of us in the solid waste industry, our liability does not end when we close the gate and put a 2 foot
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Soil Impacts on Solid Waste Facililies

layer of dirt or other liner system on top of the last garbage truck of trash dumped According to the current
federal  rules, the owner is liable for all monitoring of a landfill site for a minimum of 30 years and can be held
liable  in perpetuity, ic. forever or until the Lord returns, whichever occurs first. So the importance of a
properly placed, maintained and operated liner system can not be emphasized enough. So some considerations
to bc given when using soil liners, especially for larger sites includes protecting the liner from desiccation and
frcczc-thaw  cycles by providing an insulating cover until waste is placed on the liner. Additional, staging the
construction of the liners in deep holes by building the side walls incrementally to decrease expo����3 cm€�üàthe side018 c816.3ruct73 154.0800018 629.2799988 cm
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BIGHORN NATIONAL FOREST

INTEGRATED RESOURCE INVENTORY

USING A PUBLISHED SOIL SURVEY

Kathleen A. Emerson, U.S Forest Service
Cody IRI Center, Shoshone National Forest

Cody, Wyoming

The Integrated Resource Inventory (IRI) is a system that spatially locates,
vertically integrates, and describes land, water, and vegetation in a
geographic information system (GIS). The goal is to provide one source of data
for land management decisions based on resource information in a format common
across  Forest and Regional boundaries. The IRI is Composed  of three distinct
themes: The Common Land Unit (CLU) combines geology, landform, soils, and
potential natural vegetation, and represents ecological units that are stable
over time. The Common Water Unit (CWU) contains information about stream,
lake, and groundwater systems. The Common Vegetation Unit (CVU) includes both
live and dead existing vegetation, reflecting disturbance history and
successional status. The IRI process uses all reliable existing information
together with photo interpretation to provide the spatial and attribute data
for each layer. The layers are integrated within the 6th level watershed, at a
1:24000  scale, before being scanned and attributed in an electronic
environment. The completed IRI information represents the Land Unit Level of
the National Hierarchy of Ecological Units.

The Cody IRI team began gathering data concerning the Bighorn National Forest
pilot project in the fall of 1995. The purpose was to gain an understanding of
the entire inventory process and to allow the specialists from the Bighorn
National Forest to see how their data was being integrated. The development of
the Common Land unit (CLU) began with an evaluation of the soil survey,
published in 1986. It was accurate in regard to soils and geology, but at an
Order 3 level; and the granitic region was at an Order 4. Additional geologic
information was obtained from the State of Wyoming Geological Survey and Iowa
State University. They provided detailed as well as general geology
information about the Bighorn Mountains. The general geology is a dome of
granite encircled by beds of sedimentary material. The granitic area has had
two periods of alpine glaciation. Iowa State University has a field station
on the Bighorn Mountains where they study detailed geology and publish the data
on topographic maps at a 1:24,000  scale.

Additional information was obtained from other sources. Landslide maps at a
1:24,000  scale were received from the State Geologist. These known areas of
landslides will be added to the CLU. A detailed inventory of riparian areas
was done by contract a few years ago; this data was available in digital form
from the Forest. A general Land Type Association map was done by the soil
scientist that completed the survey of the Bighorn National Forest.



Photo interpretation was used to refine the geomorphology of the soil survey
map units. A national hierarchy involving geomorphic type, process, and
landform  was used to subdivide some of the map units that covered large areas.
One of the most common  areas subdivided was the two ages of alpine glaciation.
The older glaciation has a gentler landscape with significantly different
interpretation for timber harvest and regeneration than the potholes of the
younger glaciation. The potential natural vegetation wa8 obtained from the
soil survey and field verified in undisturbed areas.

When the vegetation and water layers were compared to the land layer, areas of
coincident lines were drafted on mylar as an independent layer to which all
other layers were tied. This process allowed the team to see that the CW
information, consisting of areas of open water and changes in valley segments,
are tied closely with the soils and geomorphology. The vegetation information
was also closely related to soils except were disturbances, such as timber
harvest or fire, have occurred. A summary database was created in ARC/INFO
with basic soil, vegetation, and water information.

The team did a demonstration for the specialists and managers of the Bighorn
National Forest. With the mini-database, we were able to display many examples
of basic interpretations. Some of them included maps of parent material,
landform, and potential natural vegetation. This last map was compared to the
existing vegetation map produced by the vegetation unit. Some areas of concern
were noted regarding the number of types of vegetation units; the potential
vegetation has fewer categories than the existing vegetation. There needs to
be a careful coordination when making these comparisons, so that the data is
correctly evaluated. This demonstration provided a chance for everyone to see
the utility of entering existing data from many sources and at many scales into
a common  electronic environment.

As with many projects, there is a need for more funding and people than was
originally planned to complete the project on time. Therefore, there are some
compromises concerning the amount of information collected. In the Common Land
Unit, only seven of the thirty-four map units in the survey will be refined
with additional geomorphology data; most of these are the Order 4 units. There
will also be a compromise on the amount of documentation and field
verification. By carefully selecting the areas to sample, we can provide a
high level of confidence in the additional mapping. Recorrelation  of the soil
survey will be completed at a later date by the Forest.

The integrated resource  inventory process provides a mans to collect and
validate data from many sources and allows this data to be entered into an
electronic environment.



NRCS

Soil Science
and

Resource Assessment
Organization Plan

The NRCS Structure for the Development,
Evaluation and Delivery of Resources
Technology Involves Three New Key Entities:

. INSTITUTES

+ COOPERATING SCIENTISTS

l NATIONAL CENTERS

l INTERDISCIPLINARY RESOURCE
TECHNICAL STAFFS



The National Science &
Technology Consortium

Consortium Functions:

1.

2.

3.

4.

5.

Provide for consistency in the development and
delivery of technical products and services.

Provide for communication and networking among
consortium members.

Coordinate technical activities among all levels of the

among consortium members

agency.

Coordinate networking
and external partners.

Ensure development of science and technology that is
relevant to current and future agency priorities and
customer needs.



INSTITUTES

Purpose:

l Maintain and enhance NRCS expertise in
special emphasis areas where the agency
has an interest in being recognized as a
national leader.

Characteristics:

Comprise a group of 6 to 14 Scientists/
Specialists

Network with colleges, universities and
other organizations

Not necessarily be located in one place

Focus technical expertise to support and
assist field operations

Responsible for training the first line
technology transfer staff

Established as long-lasting facilities



Institutes

1. Wetland Science

2. Soil Quality

3. Watershed Science

4. Social Sciences

5. Natural Resource Inventory

6. Grazing Land Technology

Cooperating Scientists

and Assessment

1. Soil Erosion and Sedimentation

2. Air Quality

3. Agroforestry



NATIONAL CENTERS

Purpose:

l Produce a specific product or service that the
NRCS is uniquely equipped and qualified
to provide.

Characteristics:

0

0

0

Include existing centers such as Soil Survey,
Cartography and GIS, Water Supply
Forecasting, NEDS, Climate Data and
Plant Data Collection Center

Staffing determined by mission

Established as long-lasting facilities

Nu!ural Resources Conservahh  .Gvwi~



National Centers

1. Soil Survey Center -Lincoln, NE

2. Natural Resource Geospatial Data
-Ft. Worth, TX

3 Water and Climate Center
-Portland, OR
Beltsville, MD

4. Soil Mechanics -Lincoln, NE
-Ft. Worth, TX

5. Plant Data Center -Baton Rouge, LA





SOIT),.

After being the PEDON program manager for six years, this slide is just force
of habit.

Actually, my purpose today is two fold.

I- Introduce you do the U.S. Army Environmental Center

2- Give you a heads up on impacts the Sikes Act Amendments will have

Specifically, how the changes will provide opportunities to enter into

cooperative agreements with the Army to map installations.



The United States Army Environmental Center, as an operating activity of the
Army Staff, and under staff supervision of the Director of Environmental
Programs, provides a broad range of military funded  environmental program
management and technical support services to Headquarters, Department of the
Army, Major Commands, and installations.

The Army Environmental Center is the largest environmental unit in the three
services.



AEUNRCS  Agreements

Memorandum of Understanding between the U.S.
Army Environmental Center&the Natural

Resources Conservation Service to establish
watershed and environmental enhancement

l IK -&sign a Resourrx  Conservationist

* IAG Soil Surveys of Army  Installations
l IAG - Ass!grl a Soil Scientist

* IF\‘; - A;.s;n a Plant Materials Specialist

The Army Environmental Center has many agreements with federal agencies.
These are the ones that are important to the Natural Resources Conservation
Service.

The MOU serves as an umbrella agreement that allows for and encourages
supplemental interagency agreements.





Fort Bliss. New Mexico and Texas : MOU

Fort Wainwright,  Alaska: photrqaphy

Fort l:oodz Texas: update of Bell County, Texas



Develop a database of soil survey activity for major
Army installations with significant training activity
(DAISSYS).
Coordinate the necessary activity between the two
agencies to initiate appropriate levels of soil survey
assistance





Sikes Act - Language

The Secretary of Defense shall carry out a program of planning for,
and the development, maintenance, and coordination of, wildlife,
fish, and game conservation and rehabilitation on military
installations. Under the program, the Secretary shall
prepare and implement for each military installation in the
United States an integrated natural resource management
plan mutually agreed upon by the Secretary of Defense, the
Secretary of the Interior, and the appropriate State agency
designated by the State in which the inslallation was located,
except that the Secretary (DOD) is not required to prepare
such a plan for a military Installation if the Secretary
determines that preparation of such a plan is not
appropriate.

The wording in bold are proposed changes to the current law.

Shall replaces ‘is authorized to’

Integrated natural resources management plan replaces ‘cooperative plan’.

The last emphasis gives the Secretary (DOD) some flexibility in determining

which installations need plans.



Definition - Military

Any land or interest in land owned by the United
States and administered by the Secretary of
Defense or the head of military department; and
Includes all public lands withdrawn from all forms of
appropriation under public land laws and reserved
for use by the Secretary of Defense or the head of a
military department.



Definition - Integrated Natural

An integrated plan based on ecosystem
management that shows the interrelationships of
individual components of natural resource
management (e.g.., fish and wifdlife,  forestry,
land management, public access) to mission
requirements and other land use activities
affecting an installation’s natural resources.

-



Definition - Nattnal

* All elements of nature and their environments of
soil! air, and water. Which consist of the following
two general types:
l Earth Resources: tionliving  resouws~ such as minerals

md mil xmponents

* Biological Resources: Living resources. such as plants and
animals



Deadline - 36 Months

l Prepare and begin implementing the plans.

l For military installations where a plan was in effect
on the day before the enactment of this Act,
negotiate with the Secretary of the Interior and
heads of appropriate State agencies regarding
changes to the plan for compliance with
reauthorization language.

Basically, what this means, is that there is no automatic Grandfather clause.

Initial studies have determined that most of the ‘cooperative plans’ are single
species and are not integrated. These will not meet the requirements as set
forth in other sections of the Sikes Act.



Every installation with more than 50 acres will need
an INRMP
In most cases, the level of existing natural resource
inventory is not adequate.
An order 2 survey is required.



25,000,OOO  acres

Department of ,Defense

9,000,OOO acres

I 16,000,OOO acres

I 2,000,OOO  acres

1 have no information concerning specific Navy or Air Force installations. I do
have a list, more or less complete, of Army installations.

The bottom line of the Sikes Act Amendment is that all of a sudden there are
nearly 25 million acres of land that will need to be mapped sometime within
the next 3 to 5 years. All of these acres will need to be at an order 2.

The real problem is not that there is 25 million acres to map. Neither is it the
fact that there is only about 4 years in which to do this. For all practical
purposes, the real problem is that they are stealth acres.



In all likelihood, you know exactly when your non-federal acres are scheduled
to be mapped. That is, they show up on the the soil survey radar.

For the most part DOD land has been ignored and we only cared about it when
installations came calling. Like the stealth fighter, by the time one sees it, it’s
too late to plan a reaction.

47



2,335,520,530 acres

The scenario could happen something like this. One day, NRCS National
Headquarters knows that there are 2.3 billion acres in Soil Survey Schedule
and that all are scheduled to be something (initiated, completed, published,
etc.) by sometime (6/96, 12/99,3/00,  etc.).



2,335 520 530 acres

Then, the next day (after the Secretary of Defense calls and asks for soils data)
there are still 2.3 billion acres in Schedule. However, there are 25 million that
aren’t scheduled for anything or need to be rescheduled, with a date of 1999.

That’s like having another state the size of Kentucky show up with only some
old mapping, some farm plan mapping, and some National Resource
Inventory- Primary Sampling Unit’s

In the past, most states were able to deal with these stealth acres because they
had some soil scientists working in the area on survey’s that didn’t have
mandated end dates. However, with current budgets, the states have turned to
reimbursable agreements. This means that if a survey area doesn’t get plugged
into the planning process several years before it is time to do it, the states
won’t have the resources.

For example, Texas and New Mexico. They were told 30 September 1995,
that Fort Bliss (I .2 million acres) needed to be mapped within the next 5 years,
with several hundred thousand acres being mapped by 1998. Texas and New
Mexico are going to staff the survey with new hires.



1

Midwest Region
(,Installation  Acreage)

A

It has been determined that the acreage figures in this slide are valid for Army
installations. If they err, it is on the low side. These figures do not include Air
Force and Navy installations.



Spectrum Research, Inc.
49 I5 East Superior Street. Suite 100
Duluth, Minnesota 55804-2448
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1996 North Central Regional NCSS Work Planning Conference
Rapid City, SD 5/20/96

Soil Survey Needs for the Next Decade

Presentation Title: Licensed Professional Soil Scientists

Presented by: James C. Balogh, Ph.D., CPSSc
Spectrum Research, Inc.
4915 E. Superior St., Suite 100
Duluth, MN 55804-2448
218-525-5322 E-Mail: 73233.3067@COMPUSERVE.COM

Qualifications: Director of Research & Development and CEO of Spectrum Research

Geoscience member of the Minnesota Board of Architecture,
Engineering, Land Surveying, Landscape Architecture, Geoscience and
Interior Design

Professional opportunities for soil scientists have shifted in the last 15 years. As the number
of positions shrink in universities, government and agronomic industries, employment is
expanding for soil scientists in the private sector. Soil scientists are increasingly active in
geotechnical consulting firms  and contract research and development (R&D) companies.

Licensing of professional soil scientists is becoming a reality. Professional licenses require a
combination of education, experience, and demonstrated competence. Once a license is
obtained the professional must be (1) technically competent; (2) personally accountable for
professional work; and (3) responsible for continually updating technical expertise.

Licensing also is advantageous to the professional soil scientist. These benefits include (1)
professional recognition; (2) compensation commensurate with training and abilities; and (3)
the ability to compete with other geotechnical professions.

A soil scientist working in either contract R&D or in private practice must possess a
combination of fundamental knowledge and an understanding of problem solving processes.
Updated soil survey information will become increasingly important for these professional soil
scientists. However, the professional practice of soil science is more than soil mapping and
classification, A licensed soil scientist must possess an integrated knowledge of all core areas
of soil science.

Research Contracting Services l Statistical Analyses l Software Development

d-7



Monday Afternoon - May 20,1996

Presentations

1. Soil Survey Direction and the
National Soil Survey Center

2. Bureau of Indian Affairs Agency
Report

3. Forest Service Agency Report



Soil Su,?;e
cl

t!rection

National Soil Survey  Center

Soil Survey Staff

Presented by C. Steven Holzbey
North Central Regional NCSS Work Planning Conference

The National Cooperative Soil Survey (NCSS)

The soil @edosphere)  is the thin, critical interface between earth and atmosphere,
supporting much of the terrestrial life of the planet, filtering much of the water we drink,
and catalyzing many of the chemical transformations upon which we depend.
Knowledge about characteristics of soils, and soil interactions with other factors, helps
people predict and control the influences of human and natural phenomena as we seek to
create a “Productive Nation in Harmony With a Healthy Land”.

The NCSS helps people understand soils and their responses to a variety of natural and
human influences. It accomplishes this through a multi-purpose science-based soil
survey. NCSS products are:

(1) Information about the distribution and properties of soils, and of factors affecting the
soil environment

(2)

(3)

A.

I.

Predictions of soil behavior and of the natural systems of which they are a part, and,

Guidance on how to apply the accumulated knowledge of soil survey.

. * .
Soil Sut-vm

Enhance Quality of Soil Survey Information.

a. Continue MLRA Approach to Soil Survey - Erase Political Fault Lines and
Fill in Voids in Data.

b. Add Use Dependant and Temporal Soil Property Data for Soil Horizons.

c. Create One Soil Survey For All U.S. Lands

d. Create and hlaintain National Standards for Soil Survey.
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2. Accelerate Application of Soil Survey Information.

a. Develop Soil Survey Interpretations (R&D, NASIS, Training)

b. Create Technical Soil Services Program - State Soil Scientists in 34 states.

c. Provide Training to Develop Soils and Soil Survey Technical Skills of Field
OffIce Staff.

d. Digitize 2500 Soil Surveys by 2000.

e. Re-engineer Publication Process.

f. Develop NCSS Role in Soil Quality Assessment (Baseline Indicators and
Soil Condition Index)

g. Republish Soil Taxonomy.

3. Create Easy Access to Soil Survey Information.

a. Provide a National and International Soil Data Access Facility
(WWW/INTERNET).

b. Provide a National and International Soil Data Capture and Standardization
Software (Windows Pedon).

4. Aggressively Apply New Technology in Soil Survey.

a. Develop Remote Sensing Techniques for Soil Survey - ERDA%

b. Develop GPS, GPR, etc. - Field Tools for Soil Survey.

c. Develop GIS - Select/Query/Report Tools for Soil Survey.

B. Sunaortine

I. Create a NCSS Research And Development (R&D) Agenda.

a. Develop a Comprehensive Listing of R&D Needs for NRCS and Partners.

b. Select and Prioritize NSSC R&D Activities from NCSS R&D Agenda.

c. Leverage NCSS R&D Agenda to Increase and Strengthen Partnerships and
Accomplishments.



2. Develop and Maintain a National Soil Information System (NASIS).

a. Create NCSS So&are Tools.

b. Create a NRCS and NCSS Networked Information System.

c. Integrate Data From Other Agencies and Institutions.

d. Maintain and Manage 17 Integrated MLRA Natural Resource Data Bases

3. Provide for Resource (Human and Financial) Development.

a. Develop Leadership, Project Management and Team Skills of NSSC,
MLRA, State and Field Office Soils Staff.

b. Increase Diversity Within Soil Science Discipline.

c. Increase Funding for Mapping, Digitizing, Technical Soil Services and Soil
Survey Laboratory - Investigate sale of products and services.

4. Increase National and International Policy Influence.

a. Monitor Soil Resource Condition and Trends and Draft Policy
Recommendations.

b. Continue Active Outreach in International Organizations.

c. Ensure that Soil Survey Staff Remain in International Demand.

5. Ensure Political Support for Soil Survey.

a. Develop and Implement Continuous Customer Feedback Process.

b. Actively Market Products and Services.

6. Ensure Scientific Credibility of Soil Survey.

a. Graduate Studies of field staff

b. Sabbaticals (national and international)





. SHORT-TERM -- Work with states to develop a strategy to train state and field staff
on how to develop interpretations criteria, and evaluate interpretations results for all
interpretations (Urban, Grazing lands, Forest, Agronomic, etc...) Training should be
coincident with the NASIS 3.0 Release of the Interpretations Module.

Implement new national interpretations.

Coordinate with Soil Quality, Wetlands Science, Grazing Lands, and to some extent other
institutes to develop interpretations and support activities, for example the development
of a soil condition index. Support national program needs and requests, for example soil
data for CRP sign ups.

Develop and coordinate Soil and Ecological Science Standards.

. MID-TERM -- Work with states, institutes, NCSS and others to document
interpretations needs, and develop strategies for developing these interpretations
including coordination across political boundaries.

. LONG-TERM -- Examine the basic fundamentals of soil interpretations, including
why interpretations are made, what is accomplished, etc...

e Grollp

. SHORT-TERM -- Work with states to implement (distribute, train, support and
procure hardware and software) NASIS 2.0. Coordinate with others programs such as
FOCS on software, hardware and data needs.

Coordinate design of software  for NASIS 3.0 and 4.0.

. MID-TERM -- Develop an action plan for integrating all soil information data

collection, management and distribution (field, lab, etc) from all NCSS sources and
develop a system lifecycle plan. Integrate this strategy with other NRCS activities.

Evaluate the effectiveness of the National Soil Information System.



6

. LONG-TERM -- Develop scenarios for next generation Soil Information Systems.

. SHORT-TERM -- Eliminate backlog and establish a 3 month turn around for
characterization projects and a 1 month turn around for reference projects. Dedicate no
less than 50 percent of capacity to state driven demand. Acquire and implement a LIMS.
Refurbish Basement. Learn about process mapping.

. MID-TERM -- Begin Laboratory Process Mapping --
- Cycle Times
- Workload Flows

* Peak Demands
* Staffing vs. Demand Function
* Routine vs. Special Handling

Develop plan to implement results of process mapping and other ideas.
* Establish Testing Criteria for “Good or Bad idea”.

International  - World Soil Resources, John Kimble

. SHORT-TERM -- Develop a strategy and funding for scientific exchanges. Evaluate
and document what soil and soil survey assistance and expertise is needed for key target
countries and develop a 5 year program for meeting those needs. Evaluate and document
where expertise [subject area and scientist(s)] exists in other countries that will help
advance the NRCS and Soil Survey Strategic Plan.

. MID-TERM -- Develop an action plan for establishing a world soil data access facility,
including data acquisition plan.

Training - Earl Lockridge and Lea Ann Pytlik

. SHORT-TERM -- Work with states to develop a needs assessment and training
strategy for state and field soil scientists. Work with State Soil Scientists and other
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principle state staff to develop a needs assessment and training strategy for field offtce
staff in soil, soil survey and related topics.

. MID-TERM -- Investigate training methods. Evaluate effectiveness of current training
methods.

. SHORT-TERM -- Develop proposal for segmentation of time between;

- Consultation/training - support to states and others
- Research - defined by NCSS and NSSC research agenda
- Support to NSSC functional groups and teams
- Support to the Soil Survey Laboratory

. MID-TERM --Define the NSSC component of the NCSS R&D Agenda

69



Soil Survey Research and Development (R&D) at the NSSC

Soil Survey R&D contributes to the understanding of soils and allows people to better
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Climate Change Soil information for -Impact of CRP
carbon sequestration and -Inventory and maps of soil carbon
and climate change -Methods to monitor soil climate
models -Predictions of soil impacts

Wetlands Need to understand hydic -Characterizing redox processes
soils and water table regimes.

Soil Genesis/Landscape Basic research needed to -Soil Stratigraphic Studies
Evolution understand soil formation, -Andisol  Studies

processes and interactions -Hydrothermal Soils
as back stop for all NRCS -Anthropogenic  Soils
programs. -Soil Survey Project Questions

-Use Dependant Temporal
Properties

Soil Survey Lab and Procedures and tools to -New Lab Characterization
Field methods and help laboratory and field methods
Technology Development staff -Geophysical tool development

-GIS tool development
-Neuronetworking

Current and Future Research Topics

. .m The definition of soil quality is close to that of Larson and
Pierce. Research by the NSSC provides methods for assessing inherent quality of the
soil, and for assessing the soil condition relative to that inherent quality. Collaboration
beyond the NCSS includes helping people understand soils, soil geography, soil
processes, soil survey data, and application of soil survey data. It also includes the
development of concepts and approaches to issues under the banners of soil quality, soil
health, resiliency, and fragility.

Topics:

a. Properties that indicate quality
b. Data relationships to estimate properties that indicate quality.
c. Field procedures to measure properties that indicate quality.
d. Interpretations that indicate status of soil quality (are we sustaining the resource?)
e. Interpretations that imply status of other ecological components.

and Use Dm. This encompasses those soil qualities
that vary with use and that affect predictions of soil performance. Present emphasis is on
survey and prediction of surface horizon crusting and sealing that affects water intake
rates, water transmission, root penetration and seedling emergence, and erodibility. Plow
pan formation is included. Future emphasis will include chemical changes through
agricultural practices.

Water intake and transmission affect a wide array of interpretations. Use-dependent
ranges are greater than ranges in soil permeability classes. Water management models,
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erosion prediction models, and a host of other present and future simulations to predict
sustainability are dependent upon soil survey data as input.

Research on the physical qualities encompasses the development and testing of survey
procedures, and procedures for populating the NASIS data base. This requires
collaboration with scientists who are familiar with model requirements, and with
practitioners who are developing applications dependent upon the soil survey data base.
It encompasses literature reviews and consultations with experts to determine which
procedures and qualities are practical predictors. It also encompasses consultative work
with those who wish to use the soil survey to assess soil qualities, or to predict effects of
alternate land uses.

Topics:

a. Identifying the important land uses in order to stratify the information.
b. Identifying important soil qualities.
c. Field measurements, including intake rates and hydraulic conductivities.
d. Procedures for creating and populating the data base.
e. Protocols for use with interpretations.

Future Research will encompass pH effects of fertilizers: and the accompanying changes
in nutrient availability, toxicities, and hydraulic conducttvities. Research will include
literature review, consultations, and testing of criteria for predicting susceptibility to
change.

. . . . .
mOualltv  This topic encompasses the methodologies and criteria for
assessing and modelling (WEPP and WRPS)  soil erodibility by wind and water. It is
limited to collaborative work with scientists developing methodologies, and with
practitioners applying predictive tools.

Topics:

a. Collaboration on setting up experiments to test soil erodibility.
b. Selection of soil properties to test for predictive value.
c. Selection of predictive criteria against known soil performance
d. Development of methods survey new predictive properties and populate the NASIS

data base with new data elements.
e. Improvements in descriptive soil survey information to accommodate predictions, for

example, developing ways to indicate locations of map unit components in the paths
that water must take along a hillslope.

Water Quality  and Soil Hy&&gy.  This topic encompasses the understanding of water
movement and storage in landscapes m order to understand soil patterns, and potential
changes in soil patterns with natural or induced changes. Water movement contours most
of the erosion/deposition in most landscapes. Water infiltration, percolation, and storage
affects much of the biological activity and movement of chemicals both over and though
the soil.

Current emphasis is on methods and partnerships to consolidate and incorporate our
knowledge of soil hydrology into soil survey products and consultation with model
developers and those who are applying the model.
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Topics:

a. Landscape models showing edaphic, physiographic and ecological influences as the
basis for predicting effects of potential change.

b. Methods for measuring hydraulic conductivities.
c. Methods for calculating hydraulic conductivities from soil properties.
d. Data and methods for predicting and measuring seasonal and annual variations in

water states.

.Water Op . This topic encompasses the
methodologies and criteria for assessing and modeling chemicals that have been added to
the soil. It is limited to collaborative work with scientists developing methodologies and
models to use soil survey data such as those in FOCS.

Topics;

a. Salinity
b. Heavy Metals
c. Nitrogen, Phosphorus, and Potassium
d. Pesticides

Climate This topic encompasses the soil data required to predict effects of
greenhouse gases on global climate change, and the effects of man on greenhouse gases.
It is limited primarily to the priorities of the USDA global change initiatives.

Topics:

a. Carbon sequestration in soils, including influences of man and climate.
b. Development of soil data bases at Long Term Ecological Research and other

research locations.
c. Assistance to scientists in use of soil survey data to model global change.
d. Studies of soil climate and tests of predictive value of soil features in reconstructing

past climate.
e. Documentation of current crop yields by soil and climate.
f. Preparation of North American and United States soil maps and characterization data

for use in global change studies.

.
v This includes research relating soil morphology to wetland
regimes, and detailed studies of water tables in soil and landscapes.

-Soil Genesis and Landscape Evolution
-Soil Survey Laboratory and Field Methods and Technology Development
-Soil Productivity Modeling
-Prescription Farming
-Soil Survey Reliability
-Soil Variability and Map Unit Composition (Statistical Approaches)
-Soils and Human Health



Bureau of Indian Affairs

Agency Report to the

1996 North Central Soil survey Conference

The Bureau of Indian Affairs is a unique agency in that it is set up to
serve both people and land. When Columbus arrived in the new world
there were about 1,000,000  American Indians in the country. Treaties
were set up between the United States Congress and the native American
tribes as the immigrants from Europe pushed westward. All of the
Judicial Treaties were negotiated between 1778 and 1871. The Bureau of
Indian Affairs, created in 1824, under the War Department was to handle
the Indian issue. In 1830,  Andrew Jackson, with the aid of the Indian
Removal Act, moved over 70,000 Eastern Indians west of the Mississippi.
This movement created what now is known as the "Trail of Tears". As a
result of disease, and for the lack of a less harsh term, military
actions, the American Indian population shrank to 500,000. In 1849, the
Bureau of Indian Affairs came under the umbrella of the Department of
the Interior, the guardian of the country's natural resources. The
Allotment Act of 1887 opened up 389,000,000  acres to be divided amongst
the various tribal members on the judicial treaty reservations. This
act in itself did not shrink the reservation boundaries, but the results
of loosing the recently assigned "allotted lands" through encumbrances,
mineral discoveries, or outright sales, did. Tribal lends could not be
sold.

Today

Today there are just under 2,000,OOO  American Indians, 40% of this
population is under 20 years of age. Only half live on the reservation.
There are 314 federally recognized reservations speaking 250 tribal
languages.



Aberdeen Area Offke GIS Soil Survey Use

All of the base themes on USGS quadrangle maps have been digitized for each reservation in the
Aberdeen Area which includes Indian Trust Lands in North Dakota, South Dakota, and
Nebraska, except contour lines. In addition, wetlands, range units, leases, dems,  ownership,
surface cover types, landsat  imagery and soils coverage have been or are being created for most
trust lands. Digitized soil surveys are available for Shannon, Bennett, Jackson, Rosebud, Lyman,
Dewey, Zeibach, Corson, Moody, Charles Mix counties in South Dakota In North Dakota,
Sioux, Mercer,  Mountrail, M&an, McKenzie, Dunn, and Rollette  counties. In Nebraska,
Thurston, Burt, and Knox counties. The Winnebago Tribe is using soil survey information to
locate suitable housing sites, The Lower Bode  Sioux Tribe is using it for landfill site selection. All
BIA agency realty and land operation offices use the soil survey  to determine rental rates and land
purchase appraisals. The bureaus Natural Resources Inventory Surv9 includes a section on soils
classification. With the aid of GIS, valid verifiable numbers will become a part of this report to
Congress We look forward to working with  all the agencies represented at this conference
especially the NRCS.



WINNEBAGO TRIBE OF NEBRASKA

HOUSING TASK FORCE

SITE SELECTION PROJECT

ABSTRACT: The Winnebago Tribe of Nebraska has long recognized that one of the
critical issues related to economic and rocirl development of the Tribe is avnilability  of
suitable housing for its members. Beginning in 1994 a housing tank force was set up to
develop both short and long term plans to addrur the needa. With the population of the
Tribe expected to double within twenty years, the identification of suitable development
sites was deemed to be crucial. It was determined that, for long range planning purposes,
information needed to be generated which would allow the tribe to target its resources.
The most eftlcient method for reservation wide analysis was through the use of GE+
Working with architectural engineers and geoscience professionals, as list of critical criteria
was developed. There included such factors as depth to ground water, shrink-swell
potential of the soil, and potential for surface water problems. Using information gathered
by consultants for the tribe and found within various data bases, attachmenta were made
to various GIS layers. The most critical of these was the soils layer, originally generated
fmm soil surveys published by USDA. Graphics were generated from various
manipulations of this information providing the decision makers valuable information for
the targeting of limited resources.



1996 NCSS REGIONAL CONFERENCE - RAPID CITY, SD MAY,  1996
Forest  Service Agency Report

Jerry Freeouf

USDA FOREST SERVICE

THE NATIONAL FOREST SYSTEM

-155 NATIONAL FORESTS

-20 NATIONAL GRASSLANDS

-192 MILLION ACRES OF PUBLIC LANDS

WITHIN THE MIDWEST/NORTH CENTRAL REGION OF THE NCSS:

-14 NATIONAL FORESTS

-4 NATION?&  GRASSLANDS

-13.4 MILLION ACRES OF

IN ADDITION TO THE NATIONAL

PUBLIC LANDS

FOREST SYSTEM, THE FOREST SERVICE ALSO HAS A
RESEARCH BRANCH, A STATE & PRIVATE FORESTRY BRANCH, AND AN INTERNATIONAL
FORESTRY BRANCH.

THE FOREST SERVICE IS COMMITTED TO AN "ECOLOGICAL APPROACH" TO MANAGING NATURAL
RESOURCES.

AN ECOLOGICAL APPROACH MEANS BASICALLY THAT OUR MAIN FOCUS IS ON THE
LONG-TERM CONDITION AND SUSTAINABILITY OF ECOSYSTEMS, RATHER THAN ON SINGLE
RESOURCES, OR SHORT-TERN PRODUCTION OF GOODS AND SERVICES. We still
produce goods & services - such as wood products, forage for
recreation use, minerals, wilderness experiences for people,
each resource is not looked at individually, but together as
of ecosystem management.

To move UII toward an Ecological approach, the Foreat  Service
multi-disciplinary work force, and strives toward working in
interdisciplinary fashion toward meeting our objectives.

animals,
etc.-- But
a larger  goal

employs *
an

This includes, as a basic element, an Interdisciplinary methodology for
developing and displaying reliable information about characteristics,
capabilities, use-management limitations, and behavioral predictions of
ecosystems at different scales and/or levels of resolution. The basic tool
for this methodology for the Forest Service is THE NATIONAL HIERARCHICAL
FRAMEWORK OF ECOLOGICAL UNITS.



The National Hierarchical Framework of Ecological Units is a
regionalizatlon, classification and mapping system for stratifying the
earth into progressively smaller areas of increasingly uniform ecological
pOtSIltiSlS.

THE NATIONAL HIERARCHICAL FRAMEWORK OF ECOLOGICAL UNITS  (NHEU)  is a structure
to facilitate the mapping, display, and interpretation of Ecological Units at
several different geographic scales, to respond to different scales of
analysis, planning, and management needs. The component of the hierarchy
includes the following levels:

ECOREGION:

m - global scale - millions of square miles (1:30,000,000  or smaller)

DIVISION - continental scale 100,000s of square miles (1:30,000,000
to 1:7,500,0001

PROVINCE - 10,000s of square miles (1:15,000,000  to 1:5,000,000)

BCO-SWREGION:

SECTION - 1,000s to 100s Of square miles  (1:7,500,000  to
1:3,500,000)

- 100s to 108 of square miles (1:3,500,000  to
1:250,000)

LANDSCAPE :

-TYPE ASSOCIATION (LTA) - 1,000~  of acres
(1:250,000  to 1:60,000)

- UNIT:

- TYPE (LT)  100s to 10s of acres (1:60,000
to 1:24,000)

-TYPE PHASE (LTPI 10s to Is of acres
(1:24,000 or larger)

There is an INTERAGENCY MOU, Signed in November-December, 1995 by the NRCS. FS,
BLM, NPS, FWS, NBS, USGS, and more recently by the EPA and ARS (9 agencies in

all), to cooperate in developing a common Interagency Framework of Ecological
Units. The ultimate goal is to unify, or at least fully coordinate (1) the
National Hierarchical Framework used by the FS; (2) the MLRA Framework used by
NRCS;  and (3) the Ecological Region Framework used by the EPA.



ECOLOGICAL UNITS at all scales are based on an integration of Geomorphology,
Geology, Climatic factors, Soils, and Potential Natural Vegetation.

LANDTYPE ASSOCIATIONS are at a comparable scale and based similar
parameters to soil associations (STATSGO)  units.

LANDTYPES  are comparable to Order 3 soil surveys

LANDTYPE PHASES are comparable to Order 2 soil surveys.

We should be striving to coordinate our inventories of ecological units at
these scales with soil surveys at the comparable scales. The ultimate is to
coordinate them to the point that they are one and the same. We have achieved
this in a number of places.

PROGRAM TRENDS

Virtually all Federal agencies are in a period of downsizing. Our soil
scientist workforce (which makes up less than 1% of our total workforce)  peaked
at almost 300 in 1980, then slowly declined to about 175 in 1988, then
increased to about 200 in 1993, and now is on a downward trend. our current
workforce in soils is about 200, but with only about 175 to 180 doing soils
work. With decreasing funding and staffing ceilings, there is increasing
competition for scarce funds. Our only hope for survival is to integrate
ourselves into ecological resource management programs, and continually
DEMONSTRATE to managers the essential services that we provide.

OTHER ACTIVITIES:

Data base & Information Management

Continuing to develop interactive soil & Ecological Unit data base (SORIS -
ECIMIS. Coordinating CSDS -- Common data elements with NASIS.

Involvement in Soil Quality and EmSyStem Health. - Need to develop Soil
Quality concepts further for Forest and Rangelands.

Long Term Soil Productivity study - Some preliminary results are beginning to
emerge.
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NATIONAL COOPERATIVE SOIL SURVEY REGIONAL CONFERENCE - RAPID CITY,  SD
BRIEFING PAPER FOR JERRY FREEOVF

FOR
MARK TWAIN NATION&  FOREST

The Mark Twain National Forest has been a participating member of the National
Cooperative Soil Survey since the beginning of the NCSS. The soil survey
program began on the Forest in the early 1960's and the mapping was completed
in 1986. All soil surveys on the Forest were done at an Order 2 level and by
NCSS standards. In the early days of the soil survey program, most of the
mapping was done by FS Soil Scientists. Some soil survey reports were
published cooperative reports and others were FS interim reports intended to
provide basic soils information for the time until a formal published soil
survey was available.

The Mark Twain National Forest has 1.5 million acres of National Forest lands
in 29 counties in Missouri. Presently, 1.200.000  acres of NF lands in 21
counties have been soil surveyed and have a cooperative published report lor a
report scheduled). National Forest lands in the other 8 counties containing
300,000 acres with older soil surveys are presently being upgraded to current
taxonomic standards by a cooperative agreement with NRCS.

Plans for the future in Missouri soil surveys include second generation soil
surveys to eliminate or reduce some of the inconsistencies in soil names and
map units between counties due to surveys being made many years apart. A
state-wide legend would also be a part of this effort.

In Missouri, we have always believed that National Cooperative Soi: Survey
efforts are the most efficient, economical, scientific, & professional means to
accomplish the soil survey mission. We have seen the number of agencies in the
NCSS grow from the early days when SCS, FS & the University of MO were the only
members, to the present time with every land management agency in the State
included.

We believe that in Missouri, we have the very best relationship and spirit of
cooperation among all the NCSS  agencies that exists on any Forest in any State
in the Country.



Tuesday Morning - May 21,1996

Presentations

1. NCR-3 Reports

2. Multimedia Soil Survey - In
Perspective

3. NRCS Soils Information Available
Through the Internet

4. Geology and Soils of the Black Hills



The 35,900,OOO
events, celebrating
generation) and the

acres in Illinois have been mapped. Seven
the start of the digital soil survey (3rd
completion of the field work for the modern

soil survey (2nd generation), were held from July 1995 to March
1996. Cooperators were recognized on August 15, 1996 at the
Illinois State Fair on Ag. Day. A re-union of over 100 Illinois
soil mappers was held on March 22, 1996 at Bloomington. A series
of articles related to the 93-year soil survey activity were
prepared and used by the media.

Seventy-five counties have published reports with 27 waiting
to be published. Twenty-one counties have a digital soil survey
in progress. A number of soil scientists have been assigned to
MLRA offices with additional soil scientists working on GIS Sit-ES
the 2nd generation of field soil mapping is completed.

I continue to represent the Illinois Agricultural Experiment
Station at county soil survey field reviews, handle soil survey
documentation, and participate in Soil Survey Conferences at the
county, state, regional, and national levels. The University of
Illinois is providing research data to assist field soil
scientists in mapping eroded phases of Alfisols and Mollisols.
The University continues to provide productivity index ratings
for new soil types (396 in the last 17 years).

My research activity includes: soil productivity-erosion
relationships, evaluation of conservation tillage systems for the
restoration of productivity of previously eroded soils, crop
yield prediction by soil, and quantification of erosion and
sedimentation rate studies. I continue to teach Soils 304 (Soil
Conservation and Management) on-campus and off-campus (as part of
our Extramural M.S. program), the soils section of Ag. Econ. 312
(Land Appraisal) and the graduate level Soils 403 (Pedogenesis
and Soil Taxonomy). This fall, I have been chosen to teach
Introductory Soils (70 to 90 students per semester) with 3-lhr
lectures and 5-3hr laboratory sections each week.

Our former Department of Agronomy was divided and re-named
effective October 1995. The Crops group merged with Plant
Pathology to become the Department of Crop Sciences. The Soils
group merged with Horticulture, Forestry and Agricultural
Entomology to become the Department of Natural Resources and
Environmental Sciences.

Illinois Report - NCR-3
K.R. Olson, May 1996

Listed below are the journal articles published since the
last NCR-3 meeting (June 1995 to May 1996):

Gennadiyev, A.N., K.R. Olson, and S.S. Chernyanskii. 1995. Soil
science in the USA and V.V. Dokuchaev doctrine. Euroasian
Soil Sci. Jour. 29:152-158.

Mokma, D.L., T.E. Fenton, and K.R. Olson. 1996. The effect of
erosion on morphology and classification of soils in the
North Central United States. Jour. Soil Water Conserv.
51:171-175.
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A.

B.

C.

D.

E.

F.

REPORT TO N C R - 3
Iowa Agriculture Experiment Station

T.E. Fenton
May 19-23, 1996

Iowa soil survey program

Total number of counties 99

Published 87

In press 12

In progress 4

Waiting (update) 2

All of Iowa counties have been mapped at least one time and
some counties have 3 surveys. There are 14 counties that have been
designated as having out of date surveys. Total acreage is
36,016,200.

G. Our oldest published soil survey is Shelby County which was
published in 1961. There are 3 additional counties that were
published in the 1960's. They are included in the out of date
surveys for which we used a 1974 publication date.

H. All updates of soil surveys will be on an MLRA basis using an
orthophoto base with a scale of 1:12000. Most of the older surveys
were made at a scale of 1:15840.

I. Most Iowa counties have digitized, georeferenced soil maps and
county specific data bases available. Exceptions are those counties
in which NRCS is in the process of digitizing recently completed
surveys. These surveys will also be converted to the ISOIL format.
The digitizing of all but the recently completed counties was done
on a section by section basis and the sections were georeferenced
using ARC-INFO and coordinates supplied by the Geological Survey.
Joining of sections will be checked using ARC-INFO. The soil data
can be used with the MS-DOS based ISOIL software or can be exported
in various formats for use in a GIS. We have an updated version of
ISOIL that is ready for release. It will be used by all NRCS
District Offices that have the needed hardward. The cost for one
county is $500 for the soil data and $100 for the software. A one
time commercial fee of $500 is charged when appropriate. We plan
to have all our data available on CD's_

J. A 3/4 time position for the Soil Characterization Laboratory is
funded by the Division of Soil Conservation. Our work load will
increase due to the MLRA updates and the associated increased
requests for documentation.



II. Iowa soil survey personnel

A. NRCS field staff 9

B. NRCS Area Resource staff 7

C. NRCS state staff 2

III. IAES research activity related to soil survey

A.

B.

C.

D.

E.

F.

G.

H.

I.

J.

Erosion-Productivity project including soil quality.

Use of ground conductivity meters in soil survey.

Cooperative project with NRCS on stratigraphic relationships
under loess-covered benches in Lucas County.

Cooperative project with NRCS on soils of the Savanna Terraces.

Landscape evolution on the Des Moines Lobe.

Hydric soil characteristics in Iowa.

Cooperative project with NRCS on water table studies of
selected soils.

Soil sampling project cooperative with National Soil Survey
Laboratory in southeast and northwestern Iowa.

Cooperative project with ISU Statistical Laboratory for
developing improved procedures for updating soil surveys in
Crawford and Woodbury Counties.

Use of soil survey data in precision farming and yield mapping.



REPORT TO NCR-3
Kansas Agricultural Experiment Station

M. D. Ransom
May 20 - 22,1996

I. Kansas soil survey program

A.
B.
C.
D.
E.

F.

G.

H.

I.

J.

Total number of counties 105
Published 103 surveys, 10s counties
In press 0
In progress 1 county and 3 MLRA updates
Waiting 3 (updates)

All of Kansas or 52,657,500 acres has been mapped in a “once over” soil survey that
was completed in 1987.

Field work for the “modern survey” started in 1955. The oldest modern survey,
Saline County, was published in 1959.  An update was published in 1992.

Future updates of soil surveys will be done on a multi-county (MLRA) basis. Six
MLRAs  are currently targeted for revisions: the Central High Tableland (MLRA 72),
Southern High  Plains (MLRA 77),  Central Rolling Red Prairie (MLRA 8OA), Cross
Timbers (MLRA 84A), Nebraska and Kansas Loess-Drift  Hills (MLRA 106). and
Iowa and Missouri Deep Loess Hills (MLRA  107). Updates are in progress in MLRA
72, 77, 106, and 107. The three county updates in waiting will be published on a
1:24,000  ortho-quad base. All other updating will be completed on a 1: 12,000 ortho-
quad base. Most surveys in Kansas have been published at a scale of 1:20,000  and
are not geo-referenced.

A joint project involving Agronomy, Geography, and SCS is digitizing all of the soil
surveys in Kansas as part ofan effort to develop a state-wide geographic information
system. The project is flmded  by the Kansas Water Offce  and NRCS and will be
completed in 1996 or early 1997. Existing soil map sheets are recompiled by NRCS
onto Mylar overlays of USGS 7.5 minute quadrangles, which are then scan digitized.
The scans are imported into PC-ArcInfo  in order to build the data base. About 300
quads are digitized each year in the Geographic Information Systems Laboratory of
the Geography Department. SCS provides a GS-11 Soil Scientist on-site to supervise
work on compiling the Mylar overlays and to give tinal approval of the digitized soils
data, which are archived by the Kansas Geological Survey.

A Soil Characterization Laboratory with a small budget provides analyses of grab
samples for the soil survey program. Complete characterization data are currently
available for only about 300 pedons that were analyzed by the National Soil Survey
Laboratory.



II. Kansas soil survey personnel

A. NRCS field staff 4
B. NRCS area staff 10
C. NRCS state staff 7
D. Other 0

III. KAES research activities related to soil survey

A.

B.

C.

D.

E.

Clay translocation and carbonate accumulation in the 16 - 26 inch rainfall zone of
western Kansas.  Project also includes a detailed examination of oriented clay features
observed in thin sections.

Distribution and properties of clay minerals in Kansas soils with emphasis on
applications to soil fertility.

Soil genesis and geomorphology  on the Konza Prairie (Bluestem Hills), a long-term
ecological research project site (LTER) of the National Science Foundation.

1. Soil mapping at a scale of 1:2000 and study of soil genesis for a 125 ha
watershed.

2. Accumulation of carbonates, gypsum, and Na in polygenetic soils.

Parent material stratigraphy and genesis of soils developed in eolian materials in the
Southern High Plains.

Development of a GIS that includes soils information, land use, soil suitability for
crop land, and water resources for Finney County. We are using Landsat  TM data
to identify CRP land.



REPORT TO NCR-3
Michigan Agricultural Experiment Station

D. L. Mokma
May 20 - 21, 1996

I. Michigan soil survey program
A. Total number of counties 83

Published 59 surveys, 60 counties
:: In press 8
D. In progress 9
E. waiting 6
F. Field work for “modem soil surveys” in Michigan began in 1938. The field

work for four surveys were completed prior to 1949. The oldest “modem soil
survey”, Muskegon County, was published in 1968. One soil survey was
published during the past 12 months (September 1995). Several of the 59
published soil surveys are in need of updating to meet current needs.
Updating will not have a high priority until all counties have a “modem soil
survey”. With reduced budgets, completion of “modem soil surveys” will be
delayed. Several soil scientists were detailed to other states during the field
season last year.

G. Updating of soil surveys will be done using the MLRA concept. The MLRA
concept is underway or planned for the Superior Lake Plain (MLRA  92, with
Wisconsin and Minnesota), the Huron-Erie Lake Plain (MLRA 99, with Ohio
and Indiana), the Indiana and Ohio Till Plain (MLRA 111, with Ohio and
Indiana) and the Northern Michigan and Wisconsin Sandy Drift (MLRA 94A).
The MLRA concept is being used, where possible, to complete the “once-
over” soil surveys. Seven soil surveys in progress and two completed surveys
since the start of the project MLRA 94A are being handled as one soil survey
area. The individual counties published as subsets.

H. Digitizing has been completed on 15 soil surveys; digitizing of another 32
surveys is complete but requires some editing or modifications to meet
SSURGO standards. Digitizing of another 3 surveys is in progress.

II. Michigan soil  survey personnel
A. SCS field soil scientists 23
B. SCS area resource soil scientists 5
C. scs state staff 2
D. MDA soil scientists 4
E. U.S. Forest Service 3

III. MAES research activities related to soil survey
A. Impact of accelerated erosion on soil properties and productivity
B. Soil absorption of septic tank effluent and sand filter effluent
C. Impact of cultivation on spodic horizon properties
D. Development of methods and guidelines for local wetland protection and

related land use planning



REPORT TO NCR-3
Minnesota Agricultural Experiment Station

P. C. Robert
May 1996

1. Minnesota soil survey program (from the Minnesota State Office)

A. Total number of counties
l3. Published z
C. Awaiting publication
D. In progress (initial) &

E Waiting
(update) g

F. Out of date 21

G.Tbere arc 17 counties where soil mapping is complete but not finished. Work required
varies from map finishing , manuscript development, refinement of interpretations, to
review of final report.

H.The MLRA approach will be used in updating soil surveys and completing all surveys
in progress. (MO Region 10, staff of 8.5 with multistate responsibility including MN.)

II. Mbmesota  soil sarvey personnel

ii
c:

state0ffice: q5Area staff
Field staff 27

III MAES researeb activities

Anderson Jim.
l Detinition of agroregions in the Minnesota River based on Soil Atlas, land use, and
climatic information to target practice implementation and education efforts.
l Evaluation of alternative individual sewage treatment systems on impacts of water table
separation on loading rates and treatment.
l Installation of the pedon characterization data in a form (relational DBMS) and place
(Department server) where it is accessible for analysis.

Boll Jay.
l Long term monitoring of piezometric surfaces, temperature. redox  potential, and
tensiometry to characterize soil moisture regimes and development of hydromorphic soil
features.
l Development of an educational module explaining formation of hydromorphic soil
features, hydric soil indicators, and an interactive exploration of selected information
from the wet soil monitoring project to elucidate relationships among soil morphology,
soil hydrology, and landscapes at a hillslope scale.
l Development of terrain classification for forest management purposes using terrain
attributes derived from digital elevation models at various scales.
l Study, in collaboration with CSIRO Division of Soils, of soil property and terrain
attributes derived for the Monavale watershed in New South Wales, Australia.

Cooper  Terry.
l Phosphorus fertilization influence on golf turf, runoff, soil variability, for low and high
P soils.
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Grigal Dave.
l Development of “simplitied”  soil interpretations based on the county soil survey of Cass
county. The objective is to create a turnkey system that integrates forest type, soil.
ownership, etc. in a “point and click” format.
l Study on mercury recycling in terrestrial watersheds.

Nater Edward.
l Investigation of the distribution of relict aeolian sand deposits (linear sand stringers.
sand sheets, etc.) and their relationship to the thick loess deposits to the east.
l Study measuring atmospheric and hydrologic fluxes of mercury to and through both the
upland and peatland  portions of northern forested landscapes.

Robert Pierre.
l Development of a model lo estimate the percentage of crop yield lost as a result of
erosion. Losses are related to a set of critical soil properties, climate, and agronomic
management levels.
l Assessment of the effects of soil/site specific herbicide management on losses in surface
runoff and leaching from mini-watersheds. Study of spatial patterns of soil properties
that affect the fate and transport of herbicides.
l Study of the accuracy of mapping crop yields using a yield monitor and soil water using
an electro  magnetic sensor coupled with a GPS.
l Development of a computerized Farm*A*Syst  (assessment of pollution risks) software
to provide easy access to worksheets and factsheets,  assist users in developing a plan of
action, and perform queries on risk tanking. A prototype is in development for field
assessment (cropland, pastureland, wetland, woodland).

IV. Publication6

l Bell, J. C., J. A. Thompson, and C. A. Butler. 1995. Morphological indicators of
seasonally-saturated soils for a hydrosequence in southeastern Minnesota. J. Minn.
Aca. Sci. 59: 25-34.

l Bell, J. C.. C. A. Butler. J. A. Thompson. 1995. Soil-terrain modeling for site-specific
agricultural management. In P.C. Robert, R. H. Rust, and W. E. Larson (eds.) Site
specific management for agricultural systems. Am. Sot. Agron.,  Madison. WI. pp.
209-228.

l Bierman,  P.M., C.J. Rosen, P.R. Bloom, and E.A. Nater. 1995. Soil solution chemistry
of sewage sludge incinerator ash and phosphate fertilizer amended soil. J. Environ.
Qual. 24(2):279-285.

l Bouabid. R.. E.A. Nater. and P.R. Bloom. 1995. Characterization of the weathering
status of feldspar minerals in sandy soils of Minnesota using SW1 and EDX.
Geoderma.(66)  137-149.

l Khakural, B.R.. P.C Roben.  W.C. Koskinen. B.A. Sorenson, DD. Buhler, and D.L. Wyse.
1995. Test of the LEACHM-P for predicting atrazine  movement in three Minnesota soils. J. of
Env. Quality 24544-655.

l Nater, E.A. 1995. Aluminium. The Encyclopedia of Analytical Science, Academic
Press. Invited chapter.

l Petersen, G. W., J. C. Bell, D. McSweeney,  G. A. Nielsen, and P. C. Robert. 1995.
Geographic information systems in agronomy. In D. L. Sparrks (ed.) Advances in
Agronomy, 55:6&l 11. Academic Press,  New York.



NEBRASKA SOLL SURVEY
1996 REPORT TO NCR-3

Total number of counties
Counties with published modern soil surveys
Modem surveys in press
Updates in progress

Field Survey Activities

93
86
6
6

Nebraska is currently involved in the third generation of soil surveys. The Srst generation
surveys were published before 1955 and covered 87 of the states 93 counties. The mapping phase of
the second generation or modem soil survey program has been completed. Third generation or soil
survey updates are in progress in 6 counties Deuel, Dundy,  Cage, Hall, Saunders and Washington.
Field activities have been completed in Dnndy  aad Saunders counties. These updates are part of
MLRA activities in MLRA 71,72,  106 and 107.

Soil Survey Digitizing

The NRCS, Nebraska Natural Resources Commission and the Conservation and Survey
Division have embarked on a project to d@tize  soils data for Nebraska.Tbe  Nebraska Natural
Resources Commission is in the process of developing digital orthophoto quarter quads for the entire
state that will serve as base maps for the soils digitiig project..

Soil Survey Personnel

Conservation and Survey Division IANR, UNL

Total - 6
Research Soil Scientist - 5
Data Base/ Digitizing Specialist - 1

USDA Natural Resources Conservation Service

Total - 16
State Office - 2
Liaison at NE Natural Resources Commission for soils digitization project - 1
Field Soil Scientists - 9
Cartographic Technician - 1

Regional Staff - 3 (former area soil scientists, deal mostly with NRCS program activities)



Research Related to Soil Survey

The effect of “forest” vs prairie on the morphology of a loess soils in eastern Nebraska.

The changes in the spectral reflectance of sediment, Tom loess soils, in water with increased
concentrations of sediment.

The study of organic carbon, base saturation and pH data in Valentine and Valeat soils to
determine the validity of the separation of these soils.

The importance of taxoaomic variability in using soil maps to predict pesticide mobility.

Changes in soil properties in Moody, Hastings and Keith soils over the past thirty to forty
years.

Tbe prediction of erosion in range land using the WPPS Model aad data on organic carbon
in its various forms.

Development of a protocol to merge soils and groundwater  data to indicate the vulnerability
of groundwater to contamination by pesticides on a county basis.

The morphology ofa pedoa that has been “covered” for about 80 years as related to a similar
pedoa that has been “exposed” for the past 80 years.



Ohio Soil Characterization Data Base

Over  the p;lst  40-45  years more than 3,500 pedons have been described and sampled in

Ohio in support of the progressive soil survey and soils research at Ohio State University,

This translates into nearly 40,000 soil samples for which, routinely, particle-size, orp,inic

carbon, pH(water),  calcium carbonate equivalent and CEC data are available. A large

percentage of these pedons have additional data including but not limited to clay

mineralogy, elemental analyses, bulk density, and COLE.

A searchable soil characterization database is being developed. Initial domain of the

database will include 22 counties in northwestern Ohio. The final database will include all

88 Ohio counties. The database is relational and is composed of four files:

Site data - soil series, location , slope, landuse,  parent material. and

physiography.

Morphologic data - soil descriptions by horizon in standard NRCS format.

Characterization data - particle size distribution, organic carbon, chemistry and clay

mineralogy.

Physical data - Bulk density, COLE, Atterburg Limits ,................  and AWC.

This database will be searchable in all fields. Using the benefits of a relational data base

management system, searches can be efficient and logically constructed. For example, a

search can be made for the number of poorly drained pedons that have ~5% organic matter

in the Ap horizon, existing on >2% slope, with Wisconsin Till as the parent material,

Further limits can be placed as needed, such as a search by county, township, or all of

Ohio: Query results can be exported into spreadsheet or statistics programs for further

analysis. This database uses Claris FileMaker Pro 3.0, but can be exported into any system

accepting .dbf extensions or that will open tab-delimited files. This particular program is

usable on both Windows 95 and Macintosh computer operating systems. Future plans are

to make the database available to interested researchers and to allow queries using a world

wide web browser. The extknt of the queries is yet to be determined.

Databases are composed of files. A database file contains one or more records.
Records are made up of fields. Each piece of information in a record is stored in a field.
Relational database management systems allow you to use data from one file in another
file without havine to re-enter the data.



REPORT TO NCR-3
Purdue University
D. P. Franzmeier

May, 1996

All field  work for the “once-over” soil survey has been completed for 10 years, but
hvo counties reports are still not published. Most of these surveys are at a scale of
1: 15.840. Field work has been completed for five county update surveys. In each case,
the entire county was re-mapped at a scale of 1:12,000.  It has not been decided how the
reports for those surveys will be published. Initial field work for a three-county update
has recently been initiated.

Many computer-based models that predict how a soil will respond to some use have
been develop, but few are used because we lack the specific soil information to run them,
so many of the models sit on a shelf. We are in the process of developing a data base for
each soil series in the state. It includes contents of coarse fragments, particle-size
distribution, cation exchange capacity and base saturation. pH, carbon, nitrogen,
carbonates, bulk density, water held at four suctions, and saturated hydraulic conductivity
for the major horizons (usually 5 to 8 of them) down to a depth of I50 cm. From this we
can derive subsets of data to run different models. One model we plan to use is CERES-
Maize, a corn growth simulation model. It requires the upper and lower limit of water
,availability,  and seems to be very sensitive to these limits, especially in dry years. We
determine the protocol to use to derive field limits from laboratory suction measurements
by comparing actual versus simulated yield on research plots. for some soils, the limits
will be 33 kPa and 1500 kPa suction. For those in depressions with a shallow water table,
they might be 10 to 1500 kPa, and for horizons that limit root growth, such as dense till
and fragipans, the limits might be narrower than 33 and 1500 kPa. Once calibrated, we
plan to run each soil through 25 years of actual weather data to get a more objective yield
estimate than we now use.

Dense till is similar in morphology to fragipans. Both have very coarse prismatic
structure with light gray coatings on prism faces. The prism interiors restrict water
movement and root growth. the main difference is that till is calcareous and fragipans are
acid. Some of the hardness of till appears to be due to weak cementation by silica
compounds. Dense till horizons qualify for the proposed definitions of fragipans. Many
of our fragipans are too deep to qualify, however. Now, Fragiudalfs are in the southern
part of the state and Hapludalfs are in the north, but according to the proposed definition,
they will be reversed.

We are monitoring water table level, and related characteristics, in toposequences in
three areas of the state. We recently installed instruments on a sandy toposequence. and
Jim Doolittle and Co. ran ground-penetrating radar and conductivity sun’eys.  over the
area. Radar seems to pick up water levels and bedding of sand very well.



REPORT TO NCR-3
South Dakota State University

South Dakota Agricultural Experiement  Station
Plant Science Department - D.D. Malo

May 19-23, 1996

1. South Dakota Soil Survey Program.

A
B.
C
D

E.

F.

G

H

I.

Total number of counties 67
Published reports 59
In press 14
Updates 2

All of South Dakota (48.6 million acres1  has been mapped once (not all published) by a
soil survey and that was completed in 1993.

Field work for modern soil surveys started in 1955. The oldest modern soil survey.
Brookings County, was published in 1959. The field mapping for complete revisions of
Brookings, Clay, and Minnehaha Counties were completed in 1995. Revisions for Spink
and Codington Counties are in progress.

Future updates of soil surveys lsecond edition) will be done on an MLRA {Major Land
Resource Area)  basis. All second edition soil surveys will use orthophotography  as
base maps. Soil wweys will be digitized through a cooperative effort of federal, state,
and local agencies using stable base quad maps. During FY 1996 Memorandums of
Understanding and a work plan to produce the second edition soil surveys for all
MLRAs in SD should be completed.

A joint project with the NRCS and SDAES is developing a data base of basic soils
information for the series found in the state. Past theses, dissertations, journal articles,
bulletins, NRCS files, soil surveys. and unpublished results are being CatalOgued.  It is
planned that a series of fact sheets or small bulletins highlighting the benchmark soils
of the state will be prepared. Technical soil property (means. std. dev., ranges,
confidence intervals) and soil genesis information will be presented.

The SDSU Pedology Lab analyzes NRCS soil samples (particle size, pH, SAR, EC, %C.
%N, % CaCO,.  % aggregate stability, and other tests) as needed to assist in the
cooperative soil survey program for the state. Last year 300+  different soil samples
were analyzed.

2. South Dakota soil survey personnel (does not include soil conservationists or technicians)

A. NRCS field staff !Zone less from 1995 report1
B. NRCS area/regional staff 4
C. NRCS state staff 5 lone less from 1995 report1
0. SDAES staff 0.25

Clerical 0 .3
Graduate Students 2 (one NRCS employee and one 112 time assistant)



3. SDAES research activities related to the soil survey program and the pedology  project (July
1995.May 1996).

A. Developing with the NRCS a productivity index system for MLRAs 1028 and 107
(southeastern South Dakota). The system uses crop and range information. Soil
productivity ratings are being developed for Brookings and Deuel  Counties.

B. A cooperative precision (site specific) farming project (SDAES, ARS, and NRCS) was
initiated in 1995 to look at crop management (including chemical inputs) and soil
differences on a watershed basis. Three 160 acre fields were selected. Detailed soils
felectromagnetic  conductivity meter Iboth EM31 and EM381 data, topo maps, fertility,
soil characterizationl,  weed, and insect data are being collected. The study is for three
years. Treatments tested include: tillage  (no till and conventionall, crops (continuous
corn and corn/soybean rotation), different fertility levels, and various pesticide (both
weed and insect)  combinations. A GPS system is being used to locate sites in the field
and to monitor yields. Detailed soil maps were prepared at a scale of 1:4000. The
value of modern soil survey maps for precision farming will be evaluated. Various
models will be tested to determine accuracy and error levels. Various sampling
schemes are being tested (e.g. 100 ft grid, transects, and others).

Preliminary results indicate that EM 38 and EM 31 values are significantly
related to insect infestations. yields, and various soil properties l&g.  soil landscape
position, soil salinity, pH, lime content, soil mapping units, and soil moisture.

C. Cooperative project with the NRCS to: 11 evaluate the impact of irrigation on soil
properties Ipossible mapping unit separation) and 2) determine and evaluate the particle
size data to separate very sandy f> 859b sand) soil mapping units in Spink County.

D. Characterize research field soils and hydric  soils appeals as requested by SDAES staff.

E. MS thesis projects:
1. Parent material stratigraphy and soil genesis of soils developed in eolian

materials along the Big Sioux River in Brookings County.
2. Soil factors which affect EM 38 readings in eastern South Dakota soils.

F. Published: two book reviews, four Pedology reports, one lab manual for Introductory
Soils, and two abstracts for presented papers. Copies available on request.

G. Published soil/water science research progress reports for 1995activities.  This
publication highlights the soils research in the Department. Copies are available on
request as long as supplies last.

H. Project coordinator for the development of a small land grant university in the North
Yungas  region (Carmen Pampal  of central Bolivia, South America. Involved in the
planning and development of the curriculum and research efforts for this three-year old
university. The University serves the Aymaran  and Quetchua  Indians of Bolivia.

Current address: D. Malo
Box 214OC,  NPB 247C
Plant Science Department
South Dakota State University
Brookings, SD 57007.2141
605-688-4586 FAX 605-688-4452
email:  filholmm@mg.sdstate.edu



CSREES REP-
Dr. Berlie  L. Schmidt

United States Department of Agrbhure
Cooperative State Research, Education, and Extension Service

Washington, D.C.

The new Cooperative State Research, Education, and Extension Service (CSREES), which
combines the research and extension activities of USDA of the former Cooperative State
Research Service (CSRS) and Extension Service (ES), is now in place, with the research and
extension professional staff merged and beginning’to  work together on joint programs. The Soil
and Water Science areas, includiig  Dn. Berlie Schmidt and Maurice Horton are now part of the
Natural Resources and Environment @IRE) unit located in the Aerospace Center at 901 D Street,
S.W. Other disciplines in tbis unit include the research and Extension program leaders in soil
and water conservation, air and water quatity,  global change,  forestry, Esh and wildlife, waste
management,  and natural resources and environmental education. Dr. Ralph Otto, formerly an
administrator in the natural resources section in Extension, Is the Deputy Adminimator of the
Natural Resources and Environment unit.

Dr. Bob Robinson, formerly Acting Administrator of the Economic Research Service, was
recently appointed as the new CSREES Admistral~r,  with Dr. Cohen Hefferan  temporarily
serving as Acting Associate Administmto~.

Dr. Karl Stauber, the USDA Under Secretary for Research, Education, and Economics (REE),
recently announced  his resignation to become president of the Northwest Foundation in
Minneapolis, and no successor has yet been named. Dr. Cathy Wotecki,  formerly from the
National Institutes of Health, has been named as the new Deputy Under Secretary for Research,
Education, and Economics (REE).  A brief revised  outline of.the  current structure of CSFZES  is
attached.

The restructuring of CSREES as part of the overall reorganization of USDA, has caused a
number of changes in responsibilities for CSREES professional and support staff. As a result of
a number of recent retirements of former CSRS program leaders, Drs. Schmidt and Horton have
taken on new responsibilities  for coordination of reseat&t  programs and grants in air quality.
global change, and others, in addition to their current soil and water programs. Extension
counterptis  are becoming more involved  with research leaders in joint planning and activities in
research, education and extension, and may assist in regional coaurdttee  and program review
activities. l‘his new structure of CSREES should provide for closer coordination with the land-
grant university parnters  on the continuutn  of research through technology transfer and
application of new technologies.

&deral  Budeet

Significant changes in the federal budget are currently being debated in Congress and the Whita
House, along with the reorganizations and downsizing of the Federal government. Fortunately,
the 1996 USDA budget was passed by Congress and signed by President Clinton in October
1995 before  the Federal government shutdowns, so USDA agencies, including the CSREES were
able to continue operations without interruption Budget figures for CSREES for 1996 showed
some decreases in funds for both research and extension, including decreases in special research



grants and NRI competitive grants programs These will affect the number and size of grants
that will be able to be awaided  in 1996. Although effects on the FY 1996 CSRFLES budget were
not as significant as for many other USDA or other Federal agencies, it is u&n&n what future
budget impacts may occur as a result of the major  debates about the goverfrmeut  budget currently
underway.

Soil and Water Oualitv  Research Grants Pw

Water Resources Assessment and Protection Program in the National Researtb  Initiative
Competitive Grants Program (NRI), with Dr. Berlie Schmidt as Program Dir&or will continue

for FY 1996. but with somewhat reduced fun&g.  This program encompasses the priority
components reseanh grants in water quality formerly included under the CSRS Water Quality
Special Research Granl~  Program. The 1995 progmm, with Dr. James SehePers,  +S, Nebraska
as Panel Manager, received 162 proposals, of which 18 awards were made fbr a total of $3.4
million. A publication of the Abstracts of all NRI giants is published annually, and is available
upon request from CSREES. and ran be accessed on the Internet through the CSREES Home
Page (http://www.reeusda.gov).

The program descriptions for all NRI programs, including the Water  Resources Assessment and
Protection program, are published  annually in late SUmmer in rhc Fedual Register and me also
nvailable  on the CSR?ZES Home Page. Dr. Thomas Docrgc, Dcpartmcni  of Soil, W&r, and
Environmental Science, University of Arizona,  is assisting Dr. Schmidt as Panel Manager for the
Water Resources program for 1996. Proposals are currently being reviewed by both external ad-
hoc reviewers, and by a peer review  panel for recommendations for funding. For information or
questions on the Program contact Dr. Bc@ie S&midt (phone: 202-401-4504.  fax: 202-401-
1706. or Email:  bschmidt@reeusdagov).

The Special Research Cnants  Program in Water Quality, with Drs. Maurice Horton and Berlie
Schmidt as Program Managers, will continue to focus on funding research on the effects of
integrated agricultural production system on water qualify at a watershed or ecosystem scale.
The 1995 Special Pesearch  Grants  Program was again focused on m&i-disciplinary. multi-
institutional watershed-scale systems research on water quality. ‘Ikx new grants were awarded
for FY 1995. in addition to continued funding of the five Management Syskms Evaluation Areas
(MSEA) in the Midwest Initiative on Water Quality, for a total of $2.5 million. Congress
continued to fund  the Special  Research Grants Program in Water Quality in 1996. No new
awards were made in 1996, but funding was continued for the five Midwestern MSEA sites, plus
the new MSEA sites funded at North Carolina State University with w-investigators in ARS in
Georgia; Purdue University with co-investigators in Illinois  and Texas; and Ohio State with co-
investigators at Heidelberg College, Ohio. ,

New emerging research areas of national interest in soil and water science include: ihe impacts
of agricultural practices and systems on soil, water, and air quality; site-specific or soil-specific
management and precision farming; spatial and temporal variability of soils kd landscapes and
their effects on soil and crop management; waste management; and risk-assessment and
management. CSREES programs already include many aspects of these areas of interest, but
will develop further as future funding times available. In addition, new multi-disciplinary
initiatives for possible future collaboration on these and other issues are currently being  explored
with EPA, the Department of Energy, and other agencies.
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Ihckground
Multimedia soil survey means different things to different people. For some, it is any
electronic means of presenting soil survey  data. For others, it is distribution of data by a
variety of methods including paper, diskette, compact disk, or world wide web. Whatever
the manner of presentation, we have more opportunities and much greater flexibility in the
delivery of soil survey information than ever before.

Until just recently, we were required to publish a soil survey in paper bound format as
soon as possible following completion of field  work and deliver copies to congressional
representatives. Those specific requirements were eliminated in the current farm bill. We
still need to disseminate soil survey information to the public�64 TrÂpþ8p88�8�8p88�888hÀs23 Tntil�6 T~��øx3 n|Ãÿnes����t.m8�ù



Multimedia Soil Suwey  -_ In Perspective 2

included as static images. Complete documentation for creating this kind of report is
available through the National Soil Survey Center.

Tom D’Avello  and Bob McLeese, at the NRCS state office in Illinois, developed a
Windows based, interactive soil survey format using both hypertext and GIS technologies.
The manuscript text is in hypertext format, providing links between topics. But maps and
tables are in GIS format, providing capability to view maps at different scales with
orthophoto background and create themes based on soil survey data. A explanation of the
interactive soil survey format is available at htto://www.ais.uiuc.edu/nrcs/soils/p329,html.
The first soil survey report converted to this format, JoDaviess  County, will be delivered
on CD-ROM in June.

Relationship to NASIS
The National Soil Information System (NASIS) is a long term project that will provide
comprehensive, integrated information system tools for both data managers and data
users. The need for this kind of system was recognized in the mid-1980’s. Since that
time, we have concentrated on tools essential for data managers and especially on those
tools required for managing map unit data. The current release of NASIS software and
the conversion from the State Soil Survey Database and SOIL-S/SOIL-6 technology to
NASIS reflect this emphasis. Up to this point however, we have invested relatively little
in NASIS to directly accommodate the users of soil survey data. The work done by
Vrana, D’Avello  and McLeese, and many others to define the future of soil survey for data
users are excellent efforts that allow us to remove constraints from our thinking and
ultimately produce better products for our data users.

NCSS Work Planning Conference Rapid City, South Dakota, May 1996



NRCS Soils Information Available Through the Internet

The following is a list of Internet WWW addresses for NRCS soils
information along with a brief description of the informarion available
at each listed site. Through links from the main NRCS home page, most
NRCS information can be reached. Other addresses are iisted to provide
a more direct link to specific information.

1. NRCS home page (http://www,ncg.nrcs.usda.gov/welcome.html)

This is the main page for information about the Natural Resources
Conservation Service.

2 .  NASIS (http://www.itc.nrcs.usda.gov/nasis)

This page provides information on the National Soil Information System,
currently being implemented for managing soil survey database
information.

3. NRCS Node to NSDI (http://www.ncg.nrcs.usda.gov/nsdi_node.html)

This page contains information on various NRCS spatial and attribute
data including the PLANTS database, hydrography. 1992 NRI. soils, and
water and climate, plus other miscellaneous information.

4. NSDAF (http://www.statlab.iastate.edu/soils/nsdaf)

This page provides direct access to the soil survey attribute data
[MUIR), official series descriptions (OSD), and national list of hydric
soils, plus information on various other soils data.

5. PLANTS (http://plants.usda.gov)

This page provides direct access to the official USDA plants database.

--_-_-_-_____-------------~~~~~-------~~~~~~~~~~----~~~~~~_____

Harvey P. Terpstra e-mail: hpterp@iastate.edu
Statistical Laboratory phone : [515) 294-8177
Iowa State University fax : (515) 294-2456
Ames, Iowa 50011 office: 212 Snedecor Hall



GEOLOGY .4ND SOILS OF THE BLACK HILLS
by Ed Ensz for the NCCSS Mtg. 5/21/96

Illustration #l
From 550 to 74 million years ago the area of the Great Plains was covered with shallow seas. During this time
the various layers of sediment were deposited on the bottom of this body of water. These layers comprise the
geologic beds that are now exposed in the Black Hills region.

The seas were displaced by a slow uplift of the continent about 70 million years before present. A large dome
(Black Hills Uplift) formed with the forces ofthe  hot molten rock pushing upward. It was oblong  in shape
roughly 60 miles wide by I20 miles long. The elevation of the highest point was calculated to be around 13,000
feet above sea level.

Erosional forces continued to weather the dome removing as much as one mile of material. Hamey Peak, the
highest in the Black Hills is now 7,242 feet above sea level.

Illustration #2
East - West cross-section of the Black Hills. This shows the three general categories of rocks the occur in the
Hills. Sedimentary rocks which include limestone, sandstone, and shales. They generally have bedding planes or
layers that can be separated. In the Black Hills they are fairly brightly colored, such as buff, tan, white, and red.
They occur on the hogback,  red valley, and high limestone plateau. Metamorphic rocks consist of the slates and
schists that are dull gray in color. We will see these as vertically oriented fractured bedrock along our route
tomorrow. They occur in the Pactola Lake and Hill City areas.
The Igneous rock we can take for granite. Most is pegmatite, which is a coarse grained rock in which the
minerals are easily identified with the naked eye. For the most part it consists of feldspar, quartz, and mica.

Illustration #3
Major geologic formations of the Black Hills. Discuss the formations from the central core to the outer margins
including the names of the formations.

Illustration #4
Block diagram of the Custer-Pennington Counties Portion of the Black Hills and related drainage systems

Illustration #S
Soil parent material cross-section. This is a transect through the peaks of Elk Mountain in Western Custer
County and Hamey Peak in Pennington County. Discuss the soils related to the parent material and elevation
(frigid, cryic temp regimes).

Illustration #6
General Soils Map of Custer- Pennington Counties, Black Hills Portion. Discuss the various map units. #I
Canyon-Rockoa-Rock Outcrop Asso. on the Dakota Hogback.  #2 Nevee-Gynevee-Rekop Asso. on the Red
Valley. #3 Vanocker-Sawdust-Paunsaugunt Asso. on the lower limestone plateau. #4 Stovho-Trebor Asso. on
the high limestone plateau. #5 Pactola-Rock Ourcrop-Virkula  asso. on the Central Crystalline Area. #6 Buska-
Mocmont-Rock Outcrop Asso.  on the Central Crystalline Area. #7 Heely-Cordeston Asso.  on the open prairies
of the Central Crystalline Area. #8 Grummit-Arvada  Asso.  on the clayey shales of the prairie.

Illustration #7
The relationship of the terraces in the Black Hills to the terraces in the Prairie along Rapid Creek, in regard to
elevation.
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LEGEND

1Precambrizn-n  igneous'rock:
mainly granite and pegna-
tite.

2Precsmbrian rne~~~~rphic
rock; mainly schists.
slat+s, quartzites.  and
conglomerates.

3Pabasapa limestone For-
scion.  including  Engle-
Good and WhiCevood
limescone  foraaticns
and Deadwood formation.

4Hinnelus.a sandstone
formation.

5Hinnekahca  limestone
formation,  includizg
Opeche  formation.

6s~ earfish  forsarion.

7Dakoca sandscone  forx-
Lion. indcding
Sundance  and Horrison
forz.acions.

8Terciary  igneous rock;
mainly 
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Resource Conservation Kit For Educators

by Henry Ferguson, Resource Soil Scientist
Macon County, Missouri

This soils education kit is designed to provide the educator with
a source of materials for classroom use, as well as a means of
previewing marerials which are available for free, on loan or to be
purchased.

The kit is provided for free to Soil and Water Conservation
Districts. The districts then loan the kits to Natural Resources
Conservation Service, Department of Conservation, Department of
Natural Resources, and Extension Service personnel for use at
conservation fkeId days and classroom  teaching. Kits are also loaned
to teachers for a week or two at a time.

Each item in the kit is described and accom
x

anied with enough
background material to allow the educator to teat at a level from
kindergarten to adult. The directions for making the items in the kit
are included. The binder, Read Me First A Guide to the Resource
Conservation Kit for Educators leads the educator through a short
description of each item in the kit, and provides background material
to give the educator more understanding and confidence in the
material.



D.D. Malo, J.A. Schumacher, C.G. Carlson,  D.E. Clay, T.E. Schumacher, and M.M. Ellsbury
Plant Science Department, South Dakota State University and

USDA-ARS Northern Grain Insect Laboratory

In 1995 a three-year study was initiated to examine the relationships between the fate of

agrichemicals  and water quality on a watershed basis, Three 65 hectare fields were selected in

eastern South Dakota in Moody (Site I) and Rrookings (Sites 2 and 3) Counties. Sites were

selected because of past and current management and different soil parent materials. Sites 1 and 2

have a corn-soybean rotation in no-till while Site 3 is a continuous corn with conventional tillage.

The soils at all sites are either Haploborolls, Calciborolls. Calciaquolls,  or Endoaquolls. Soil

parent materials ditler by site. Site I has loess  over glacial till with some local alluvium. Site 2

has glacial till that is younger in age than Site I. Site 3 has young glacial till and glacial outwash

At each site the following soil measurements are being made: elevation, GPS location, N (NO,,

NH,, total N), C (organic and inorganic), P. K, Zn, pH. EC, SAR, texture, percent water,

electromagnetic induction (EM) readings (horizontal [h] and vertical [v]) using the EM 3 I (h=O-

2.75 m, v=O-6  m) and EM 38 (h=O-.75  m. “=I.5 m) meters, and other tests as needed. The

samples are being taken using both grid (33 m and 66 m) and transect methods at each site. In

addition, insect infestations and weed monitoring are being assessed using a GPS referenced grid

pattern. Different levels and types of management are being assessed to minimize agrichemical

inputs on a watershed basis. Crop yields were measured in the field using a GPS system In

1996, two new EM studies examining the seasonal impacts on EM values and fertilizer impact on

EM readings are being tested.

Preliminary results show that EM data is significantly related to soil moisture, soil pH,

landscape position, texture on eastern South Dakota soils. Northern corn rootworm  emergence

was also significantly related to both EM 3 I and EM 38 data. Interactions between EM

horizontal and vertical data for both EM 31 and EM 38 are being studied. EM data is closely

related to soil mapping units and crop yields. Models are being developed to assist in

management decisions based on EM and other data IO improve the water quality in the soils and

watersheds of eastern South Dakota.





Status of Global Change Projects
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Soil Water and Soil Temperature Projects

Project: Soil moistare and temperature models.

Objectives: (1) To develop soil moisture and temperature maps using climatic
information for the IJnited  States and the rest of the world. These maps will show
soil moisture and temperature regime maps developed using computer models; and
(2) To develop a data base which can be used in global circulation Models (GCM’s).

Contact(s): H. Eswaran, Soil Scientist, USDAINRCS,  WSR, Washington, DC.

Status: Ongoing.

Project: Impact of sea level rise on soil qua@ in coastal areas.

Objectives: (1) To evaluate the impact of occasional tidal inundation on soil
properties in upland soils along coastal fringe areas; (2) To determine the effects of
inundation frequency on selected soil properties; (3) To develop chronofunctions
which describe the changes in soil properties over time, in relation to rates of sea
level rise.

Contact: M.C. Rabenhorst, Associate Professor, Department of Agronomy,
University of Maryland at College Park, College Park, Maryland.

Status: Study is complete. A publication is available.

Project: National soil moistare and temperature maps.

Objectives: (1) To provide better correlation of moisture and temperature regimes
between states; and (2) To improve the criteria on Soil Moisture and Soil
Temperature in Soil Taxonomy.

Contact: H.R. Mount, Soil Scientist, National Soil Survey Center, NRCS, Federal
Building, Room 152,100 Centennial Mall North, Lincoln, Nebraska 68508-3866.

Status: Complete. This effort included input from Soil Scientists in all 50 States.
Roger Haberman (retired) coordinated most of this effort. Two publications with
digital thematic maps have been distributed.



Status of Global Change Projects
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Project: Soil ntoisture/tetnperaturepilotproject.

Objectives: (1)To develop and test an automated system to collect near real time soil
moisture and temperature measurements and associated climate information: and
(2) To evaluate and test different sensors and methods of data collection.

Contact(s): G. Schaefer and D. Huffmen from the NRCS in Portland, Oregon and
R. Yeck, R. Paetzold, and H. Mount from the NSSC in Lincoln, Nebraska are the
lead scientists working in conjunction with others from the states involved.

Status: This was a project set up to test different methods of data collection. It will
continue for a couple more years. At present 21 sites are in place (New Mexico,
Washington, Mississippi, Wyoming, Texas (2 sites), Florida (2 sites), Colorado,
Wisconsin, Minnesota, Illinois, Kentucky, Georgia, Maryland, North Dakota,
Nebraska, New York, Montana, Ohio, and North Carolina. New sites will not be
added until existing ones are validated and all equipment tested along will
development of procedures to process and supply data to users. New soil moisture

sensors are being field  tested.

Project: Climate study on St. John Island (Lameshur Bay
watershed), Virgin Islands.

Objectives: (1) To obtain hard data on soil climatic parameters; (2) To develop soil
climate maps for the NRCS Caribbean Area (3) To look at ground water saturation
for flooding predictions.

Contacts: H.R. Mount and R.F. Paetzold, NSSC in cooperation with NRCS, USGS,
and NPS Scientists in Puerto Rico and the Virgin Islands.

Status: Data collection in place and validated. Several publications are available
upon request.

Project: Soil water status monitoring in the Dunnigan Hills in
northern California.

Objectives: (1) To determine if some soil features, such as redoximorphic features,
thick Bt horizons, duripans, and abrupt textural changes in soils on Pleistocene-age
landforms relicts of previous climates; and (2) To determine if variation in ambient
climate have a similar influence on soils with different properties.

Contact(s): R. Southard and J. Thomas, UC Davis, California.
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Status: Project completed. A paper is being written.

Project: Northern Wisconsin till study.

Objective: To conduct a study of soil moisture movement and availability on soils
with dense glacial till that occur in northern Wisconsin. There is a need for more
measured permeability and available water capacity in till soils to realistically
interpret the water movement and availability and its effects on soil and water
quality.

Contact: R. Yeck, Lead Scientist at the NSSC in cooperation with other NSSC,
scientists, USFS,  and University Scientists in Wisconsin.

Status: All sites in operation, several being converted to automated data collection
systems. Most conversions will be made in 1995.

Project: Cinnamon Buy climate study.

Objective: (1) To monitor climate from a remote site (north aspect) in the tropics.
(2) To test telemetry technology as a means of collecting continuous climate data.;
and (3) To compare the data with climate stations (south aspect) that are on the
Lnmeshur Bay Watershed, St. John Island, Virgin Islands.

Contact: R. F. Paetzold, Research Soil Scientist, and H.R. Mount, Soil Scientist,
National Soil Survey Center, NRCS, Federal Building, Room 152, 100 Centennial
Mall North, Lincoln, Nebraska 68508-3866.

Status: Station installed during November 1995 with assistance of NRCS personnel
in Oregon and Puerto Rico and the National Biological Survey on St. John Island.
A color brochure was prepared for Chief Johnson’s visit to Puerto Rico during
February 1996. Data review is ongoing.

Project: Wet soils monitoring.

Objectives: (1) To develop a better understanding of soil processes in wet lands and
indicators which can be used to help identify wetlands; (2) To collect data on
saturation, matric  potential, redox  potential, soil temperature plus reasonable
companion data at several depths in one or more locations within a landform
setting; (3) To determine bow long each year and at what depths the soils are
saturated, tension saturated, and/or reduced, to include specific information on the
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upper part of the soil that can be used in determinations of Hydric Soils; (4) To
obtain complete site and pedon descriptions and associated characterization data at
each monitoring site; (5) To study and comment on hydrologic and pedogenic
relationships among monitoring sites on the landform where monitoring is
established on a catena; and (6) To select sites in 1996 that will he sampled for
biological/carbon movement which is being led by Dr. L. Wilding of Texas A&M
University.

Contacts: W. Lynn, Research Soil Scientist at the NSSC, and NRCS and University
Staffs in the respective states.

Status: Studies are being conducted in Alaska, Oregon, North Dakota, Minnesota,
Illinois, Texas, Louisiana, New Hampshire, Kansas, and Kentucky. Plans are to
continue project for 5 more years at a minimum. Report of summary meeting held
in 1994 is being prepared. A data base at the National Soil Survey Laboratory to
house monitoring data will provide numerical and graphic output for calendar year
increments in a common format.

Organic Carbon Projects

Project: Carbon sequestration in arid and send-arid
environnlents  - a case study of Texas.

Objectives: (1) To develop a data base of content as kg C/m*/m  of arid and semi-
arid Texas; (2) To relate C content to land use and other land variables to evaluate
the biogeochemical cycles and there by provide understanding needed for policy
decisions; (3) to elucidate the pools of organic carbon sequestration and the
processes involved in organic carbon decomposition in calcareous soils of arid and
semi-arid regions of Texas; and (4) To develop working hypotheses on C
sequestration and recommend research proposals for future study. It should be
noted that similar studies on carbon pools were done in New York and Puerto Rico.

Contacts: C.T. Hallmark, L.P. Wilding, and D.A. Zuberer, Texas A&M University,
College Station, Texas 77843-2474.

Status: Project completed in 1995. Suggestions for follow-up will be developed.
Study will be expanded by looking at sites from wetland project.
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Project: The role of phosphorus in carbon sequestration.

Objectives: (1) Determine the relationship between P activity and availability and
carbon status of soils; (2) Estimate the buffer coefficients for a selected group of
soils from Indonesia; (3) Estimate P requirements for this group of soils for two
crops, one with high P requirements and one with low P requirements; and (4)
Evaluated P data measured by the Mechlich 3, Olson, Bray procedures and to
determine the relation ship to soil carbon.

Contact: Principal Investigator: Dr. Russell Yost, Department of Agronomy and
Soils, Sherman Hall University of Hawaii, Honolulu 96822 and Dr. Hari Eswaran,
WSR, USDA-NRCS, PO Box 2289, Washington, DC 20012.

Status: Project just funded in February of 1996. Work is under way using stored
samples from selected field sites.

Project: Soil carbon in New Englandforests - analysis and
m o d e l i n g .

Objective: To develop a predicative model based on the integration of regional-
speciiic factors(hoth physical and biotic/chemical) by which soil organic carbon
content can be estimated. The model will be developed by relating soil organic
carbon content to forest types and soil series as well as to other site parameters such
as aspect, slope, soil depth, pH, etc. The model will provide resource professional
with a technique for rapid field  estimation of soil organic carbon content.

Contact: Kipen Kolesinskas, SSS, USDA-NRC& 16 Professional Road, Storrs CT
06268-3299.

Status: Projected funded in January 1996. Work is under way on this two year
study.

Project: Soil biological activity and the biological active carbon
pool.

Objectives: (1) To determine the biological active pool of soil carbon in selected
soils; (2) To look a the effect of Soil Carbon on Soil Quality; ( 3) TO set up a
procedure to measure the biological component of the soil and the different carbon
pools.

Contacts: John Kimble, Carol Franks, and Susan Samson, USDA-NRCS-NSSC,
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Fed. Bldg. Rm. 152,100 Centennial Mall North, Lincoln, NE 68508-3866.

Status: Procedures for laboratory work be collected and evaluated, needed
equipment be evaluated, visits to laboratories doing similar work underway. Some
field samples collected and in cold storage. Inputs from other scientists related to
biological needs being evaluated. We hope to be operational for a limited number of
measurements in the summer of 1996.

Project: Carbon sequestration in soil - an international
symposium

Objective: This international symposium which is joint organized by the USDA-
NRCS, FS, ARS, and the Global Change Program Office, US-EPA and The Ohio
State University and cosponsored by the Soil Science Society of America and the
International Society of Soil Science with address the importance of world soils in
carbon sequestration, define the relationship between soil quality and carbon
sequestration, describe mechanisms and process of carbon sequestration in soil,
identify cultural practices and policy issues to enhance soils capacity for carbon
sequestration, and explain the role of conservation tillage  and CRP in Carbon
sequestration.

Contact: J.M. Kimble, USDA-NRCS-NSSC, Fed. Bldg. Rm. 152, 100 Centennial
Mall North, Lincoln, NE 68508-3866.

Status: Conference will be held July 21-26, 1996 in Columbus, Ohio at The Ohio
State University. More than 100 papers have been submitted for presentation from
scientists from over 15 countries. Between 150 to 200 participants are expected to
attend this symposium.

Project: Soil-C storage within soil-profiles of the historical
grasslands of the USA.

Objectives: (1) To determine effects of precipitation and temperature gradients
upon various soil-carbon pools within native, cropped, and CRP (25 years) lands
across the historical grasslands of the USA: (2) Evaluate long-term losses of soil
carbon and the potential for using CRP to store C within various soil-C pools for
representative soil profiles that are found along preeipitation and temperature
transects within the historical grasslands of the USA: (3) From detailed soil-profile
measurements and by careful use of the STATSGO or other data bases, make
estimates of the carbon storage within soils of the historical grasslands of the USA
and of the influence of management on regional losses or gains of C; and (4) To
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determine effects of CRP on soil chemical and physical properties.

Contacts: R. Follett and E. Pruessner, ARS, Fort Collins, CO, and S. Samson and
J.M. Kimble, NRCS, Lincoln, NE.

Status: Initial field sampling in fall of 1994 and 1995. Additional sampling to be
done in 1996 in Minnesota and North Dakota. This data will be summarized and
reported in 1995. Field treatments out in 1995 and a paper will be written in 1996.
Follow-up sampling will be continued over the next several years.

Project: Erosion effects on carbon redistribution and CO~jlax,

Objectives: (1) Determine the effect of landscape position on carbon distribution in
the soil profile for give soil series: Canfield, Centerburg, Eldean, Glynwood, and
Miamian;  (2) Estimate the magnitude of past erosion by soil profile characteristics
and 1%~ analyses; (3) Monitor temporal changes in CO, flux for different landscape
positions for paired mapping units; and (4) Determine the effect of carbon displaced
by soil erosion on CO, flux.

Contacts: R. Lal, G. Hall, Ohio State University, NRCS Staff, Ohio, and J.M.
Kimble, NSSC, Lincoln, NE.

Status: Graduate student in place in Ohio and project will be on going for two more
years. Three papers drafted for the Ohio carbon meeting in July 1996 and one for
the WICSO Conference in Germany in August 1996.

Project: Factors controlling carbon sequestration in tropical
soils.

Objectives: (1) To evaluate the relationships between levels of soil organic matter
and soil and other environmental parameters; (2) To identify soil properties and
environmental factors that govern the accumulation of organic carbon in soils of
different tropical ecosystems.

Contacts: F. Beinroth, L. Perez, M.V. Cartagena, University of Puerto Rico; C.
Santiago, NRCS, Puerto Rico; and P. Reich, USDA/NRC& WSR, Washington, DC.

Status: Completed.



Status of Global Change Projects
for the National Cooperative Soil Survey

Project: Organic carbon in the soils of St. John Island, United
States Virgin Islands.

Objective: To compare the pools of soil organic carbon on a small tropical island
using three methods; a) equal distribution, b) parent material, and c) physiographic
area.

Contact: H.R. Mount, Soil Scientist, National Soil Survey Center, NRC&  Federal
Building, Room 152,100 Centennial Mall North, Lincoln, Nebraska 68508-3866.

Status: Complete. Two publications are available including an article published in
Soil Survey Horizons during 1994.

Project: Soil organic carbon and associatedproperties on an
aerial basis for global climate modelers - MLRA 106.

Objectives: (1) To determine the soil organic carbon for soils in MLRA 106 by both
sampling pedons and deep boring; (2) Link the data collected to the map units
within the MLRA.

Contacts: R. Grossman and D. Harms and NRCS Staff at the NSSC and State
Level.

Status: Initial field  sampling in 1993 and 1994. This data is being evaluated and
spatially related to map units in the MLRA. More deep coring completed in 1995.
A paper is being written for presentation at the carbon meeting in Ohio in July
1996.

Project: Soil carbon map of North America

Objective: To develop a soil carbon map of north America (United States, Canada
and Mexico) at a scale of 1:1,000,000  which can be used by modelers and others to
look at the amounts and possible changes in the carbon storage in soils.

Contacts: S.W. Waltman, Soil Scientist at the NSSC, Norman Bliss, EDC USGS,
Charles Tarnochi, Agriculture Canada, and Francisco Orosco, INEGI, Mexico

Status: Initial results presented at ISSS meeting in Mexico in 1994. All boundaries
between Canada and the United States were matched in 1995. Pedon data is being
added to the U.S. map units to complete the interpretation data now in the files. A
draft map has been completed and is being checked.
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Project: Organic carbon data collection projectfor New England
states.

Objectives: (1) Improve the soil organic carbon data base for the New England
States by correcting inconsistency, and or incorrect data elements; (2) Improve
sampling of organic surface layers and the standing biomass; (3) Determine organic
matter accumulations in the Bb and Bs horizons for Spodosols in the New England
region.

Contact: L. Quandt, Soil Scientist at the NSSC working with NRCS and University
Scientists in New York, Vermont, New Hampshire, and Maine.

Status: Field sampling completed in 1995. Samples undergoing analysis and
evaluation.

Processes and Geospatial Data Projects

Project: Field Experiments and ecosystem modeling.

Objective: To develop modeling efforts useful for predicting soil and ecosystem
properties under differing land use and climate scenarios.

Contact: E. Levine, Biospheric Sciences Branch, NASA / Goddard Space Flight
Center, Greenbelt, Maryland 20771.

Status: This work is testing Neural Nets to estimate missing data which can then be
used in models. R’ values of 70-90 are being obtained. This work is ongoing with
presentations being given at several meetings.

Project: Arctic tundra LTER and high latitudes soils in AIaska
and Russia.

Objectives: (1) To map selected areas in the high arctic of Alaska and Russia and to
develop a common mapping procedures and a legend for permafrost affected soils;
(2) To provide soils data support to National Science Foundation projects related to
gas fluxes from high arctic soils; (3) To obtain soil moisture and temperature data in
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high arctic soils; (4) To develop better carbon estimates of soils at high latitudes;
and (5) To allow estimation of many other soil properties from a G117 computer
data base.

This work is also related to on going research by Agriculture Canada and an
International Soil Science Society work group on Cryosols, with cooperation with
the International Permafrost Association. A soil map at a scale of 1:10,000,000  is
being developed by a team from the United States, Canada, and Russia. A test area
will be completed in June 1996.

Contacts: J.M. Kimble, NSSC and C.L. Ping, U of Alaska, Lead Scientists working
with a working group of about 20 scientists from Russia, Canada, Germany,
Denmark, etc.

Status: Field sampling in 1992, 1993, 1994, and 1995. Work with NSF Arctic
Systems project on gas flux will continue in 1995. Position set up in Alaska to
coordinated international mapping efforts and development of common legend, will
be filled in 1995 for a minimum of two years.

Project: Order 1 soil survey on the Luquillo LTER, Caribbean
National Forest, 
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and (5) Provide prototype ecosystem approach containing a strong soils component
for use at other LTER sites.

Contacts: M. Petersen and A. Price, CO, NRCS; E. Kelly, C. Yonker and graduate
students, CSU; C. Olson, NSSC.

Status: Project began in 1990 and should continue for at least 6 more years.
Background literature for the site was compiled and topographic map analysis
begun. An agriculture experiment station bulletin containing the order one soil
survey is nearly complete and should be ready for final review and publication in
fall 1994. This document is significant in that it will serve as the prototype for the
types of soil information that can be made available at many other LTER sites when
soil survey activities are included in research programs. It provides information to
scientists whose backgrounds are removed from the science of soils and promotes
and enhances an understanding of soil science.

A combination of research techniques including stable isotope characterization,
geomorphic mapping and soil analytical work allowed for the following conclusions
in a portion of the CPER, the upper Owl Creek watershed. Three soil-forming
periods were identified in the Holocene: 10,000 to 8,000; 5,500 to 3,000; and 1,500 to
present. Stable isotope chemistry indicates that climatic conditions were cooler than
present in the early Holocene and warmer than present in the mid-Holocene. It was
discovered that climatic-overprinting needs to be addressed in welded soils. Isotopic
results from these compound soils are more difftcult  to interpret and require
additional corroboration from other analytical techniques. The viability of
reconstructing recent terrestrial environments using stable isotopic techniques
under well-controlled field conditions has been shown to be effective here.

Project: Panola mountain watershed, Georgia.

Objectives: (1) To provide a detailed soil map unit from GPS systems that can be
loaded into a GIS system spatially integrated previous, current and future research;
(2) To sample representative soil profiles.

Contacts: H. Mount and W. Lynn NSSC, NRCS Staff in Georgia, and Scientists
from the University of Georgia and USGS, Atlanta, Georgia.

Status: Field sampling and mapping completed in 1994. Work has continued into
1995. GIS analysis is ongoing.
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under different climatic regimes.

Contacts: 0. Chadwick, JPL-NASA, E. Kelly, CSU, D. Hendrix, U of AK, C. Smith
and R. Gavenda, NRCS, Hawaii; C. Olson, NSSC.

Status: Project began in 1992 and will continue for at least 4 more years. Analysis
of data from the first  traverse on a 150,000 YBP lava flow show that some soils
currently in arid environments retain mineralogic and pedogenic characteristics of
soils from wetter climates. Long-term rates of desilication increase by nearly an
order of magnitude as time-weighted rainfall increases. Lack of smectite at low
rainfall sites and the presence of carbonate suggest that low rainfall sites received
much greater paleorainfall than our predictive paleorainfall model suggests.

A soil-climate process response model needs to be finalized on Hawaii. The
currently predicted paleorainfall model needs further refinement. Additional very
dry end climatic transect sampling and very wet end sampling will be completed in
the next 2 years. Some of this activity may occur on other islands. Plans call for
examining mass balance along climatic gradients in at least two more climatic
regimes.

Several presentations have been given at professional meetings. Several
manuscripts are in preparation and one has been published.

Project: Earth hummock study.

Objectives: (1) To document the morphology of the hummocks in three dimensions.
Measurements documented on graphs, by photography, and by video tape; and (2)
To gain an understanding of morphological processes associated with the
morphology, specifically the effect of freezing on the morphology.

Contacts: W. Lynn, Research Soil Scientist at the NSSC in collaboration with Jay
Bell at the University of Minnesota.

Status: Products completed or anticipated, or both:

1. Poster paper at ASA in Seattle, 1995.
2. Entering graphs and measurements into a GIS system (Grass) at the

National Soil Survey Center.



Status of Global Change Projects
for the National Cooperative Soil Survey

Project: Soil properties sensitive to climatic change.

Objective(s): (1) To study trends in soil crop productivity and organic matter along
climatic gradients in the Great Plains; (2) To use soil properties in predicting
production and the effect of climatic change on soil productivity; and (3) To assist in
long term monitoring of climatic changes on agriculture.

Contact(s): H. R. Sinclair, Jr. NSSC and Soil Scientists in 14 States (CO, IA, KS,
LA, MN, MO, MT, NE, NM, ND, OK, SD, TX, and WY).

Status: Project has collected 4 years of data and will continue for 3 or 4 more years.

Project: Bulk density methods for fragile surficial  horizons

Objective: Develop field  methods for determination of bulk density of thin soil
horizons not sufficiently coherent for displacement methods.

Contact: R. Grossman, Research Soil Scientist, National Soil Survey Center,
Lincoln, Nebraska

Status: A draft procedure has been written and is being field tested. Results look
very promising.

Project: Soil data base updates of classifxations and site
locations.

Objectives: (1) To georeference all of the pedons in the SSL data base; (2) To
ensure all of the classifications are updated and correct for all pedons in the data
base; and (3) To enter pedon descriptions for where not stored in the data base.

Contact: Dr. T. Reinsch and R. Engel.  USDA-NRCS-NSSC, Fed. Bldg. Rm. 152,
100 Centennial Mall North, Lincoln, NE 68508-3866.

Status: Work has been going on the data base for the last 4 years about 50% of the
pedons have checked classifications and georeferences. Activities will be focused on
the states with the lowest percentage of completed files. One or two 
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Why Can You Drink Water That Has Traveled Through The Soil (When
Your Mom Will Not Let You Eat Food Off The Ground)?

[A 30-minute Hands-on Set of Lab Exercises for 4th and 5th Grade Students)

Tom Schumacher and Doug Malo, Plant Science Department

Listed below are the procedures and methods developed for a set of
“hands-on” laboratory exercises for 4th and 5th grade students. These lab
exercises explore the importance of soils to the water cycle. Students are
introduced to science activities in a non-threatening, fun way. This lab requires
more than one person if many groups are to be taught, one group after another.

1. Water cycle - Handout: Front side - Water Cycle and terms (Appendix).
Back side - Directions and information.
Listed on the handout - Station for each student
(group and position).

a. Students are given the handout and directed to their assigned station
with help of a second person.

b. Discuss the water cycle IDo not go into detail on water cycle if this is
part of a Water Festival). Go directly to part of water cycle where
water must go through. Specifics about Big Sioux Aquifer such as
depth, texture, and other items are discussed.

2. Soil surface materials: Organic wastes (manure) in a bottle, decayed leaves,
earthworms, burnt grass, soil, and other soil surface items of local interest.

a. Ask class what water has to pass through or by to get to the aquifer.
If they are slow to answer, prompt with examples given above.
Conclude with manure to get a disgusted reaction. Then point out
that the soil is important in making our water pure and safe to drink.

3. Soil Monoliths: Use three soil monoliths to represent the range of soil
conditions present in the area. We use the Houdek, Lamoure, and Fordville
soils. In addition, six buckets of aquifer (glacial outwash) material are
distributed, one to each group of five students.

a. Direct student attention to the Houdek soil. Point out that there are
565 soils in South Dakota. Point out Houdek as our State soil.
Reference state flower, and state bird as other symbols important to
South Dakota. Describe different parts of soil - topsoil, subsoil, and
parent material. Show the Lamoure soil and how it differs from the

1



4.

Houdek. Point out that the Fordville soil is a soil that is on top of an
aquifer and that not all soils, including Houdek and Lamoure, have
surficial aquifers. Have the students feel aquifer material in buckets
placed in each group area.

Soil Columns: three Plexiglas columns (8inch diameter and 15 to 18 inches
long) are used, one with aquifer material, one with subsoil material, and one
with topsoil from Fordville soil (the soil with the aquifer under it). The
classroom needs a water source and a place for water disposal. Taped to
the bottom of the soil columns are Buchner funnels with rubber tubing and
clamps. Three 1000 ml beakers are placed under each column to collect
water. A fourth 1000 ml beaker is used to pour water into the columns.
Columns are filled 34 of the volume with soils. Do not put filter paper on
the bottom of Buchner funnel (It slows water movement too much). Signs
entitled “Aquifer Material”, “Subsoil”, and “Topsoil” are placed on each
column. Columns are held with two ring clamps, a small one to hold funnel
and a larger one on top to stabilize the column. Prepare one beaker
(amount depends on the class size) with ammonium nitrate solution and a
beaker with muddy water. Ask students which solution is safe to drink. In
addition, a beaker of tap water should be prepared.

a. Direct students’ attention to the three columns. The topsoil and
subsoil columns should be filled with water and the soil stirred before
the group arrives and allowed to begin draining to give water for
display. These two columns can be left running for a predetermined
length of time (Use a timer). The second person can monitor to keep
beakers from overflowing. Point out that the materials in the columns
comes from the Fordville soil and that each part of the soil is
important for supplying clean and abundant drinking water. Point out
that topsoil, subsoil, and aquifer material is similar to that in the soil
monolith. The topsoil and subsoil act as filters of water, compare
solution from below with water on top of column to illustrate filtration
of sediment materials. (Topsoil may be slightly yellow from organic
matter compared to subsoil - point out the need for all parts of soil
and a long soil column). Then turn on the aquifer column and ask
“From which column does the water come out the fastest?“. Have
students record the results on the data sheet. Relate this to the ease
of withdrawing water. The aquifer is good for storage and supply and
not for filtering, while the subsoil and topsoil are good for filtering but
not supplying water.

2
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Leading into the next section hold up a solution of ammonium nitrate and
ask if this looks good to drink. This solution is labeled the “Mystery
Solution” and we will be testing this water to see if it is good to drink.

5. Ammonium and nitrate tests. Need Nesslar’s  reagent (ammonia test kit for
aquariums works well). One bottle of Nessler’s reagent will work for about
150 students. Need nitrate test reagents [i.e. Hach test powder - Nitriver 3
(Potassium Pyrosulfate < 10%) and Nitriver 6 (Cadmium < 10 %)I. The
capsules, one of each, are mixed together in sample bottle just prior to the
lab exercise. [The naming of commercial products in this document does
not imply endorsement by South Dakota State University . Products are
named for information purposes and as examples which could be used to
teach this lab.]

a. Each group is labeled with a letter and the six stations within a group
are numbered according to the steps in the experiment. Five cm
diameter Buchner funnels are used to hold the test aquifer material.
Each group needs four regular funnels (stations 1-4). two Buchner
funnels (stations five and six), three ring stands, and three four-
position funnel holders.

b. Each group needs three round sample bottles (30 ml capacity) for the
ammonium test and three square bottles (30 ml capacity) for the
nitrate test.

C. Two glass 25 ml graduated cylinders (stations two and four) are used
to hold tap water (drinking water) to be used to determine if there is
ammonium or nitrate ions present in the drinking water. Four plastic
25 ml graduated cylinders (stations one, three, five, and six) are used
to hold the Mystery Solution (ammonium nitrate solution) for various
tests.

d. The ring stands and funnel holders are labeled “Ammonium Test
(Drinking Water and Mystery Solution)” and “Nitrate Test (Drinking
Water and Mystery Solution)“, and ‘Aquifer Material (Ammonium and
Nitrate Tests)“.

e. At stations one, two, and five, round bottles are placed under the
funnels for the ammonium test. The round bottles each have 8-10
drops of Nessler’s reagent placed in them before the presentation.

f. At stations three, four, and six, square bottles are placed under the
funnels for the nitrate test. The square bottles each have the Nitriver
3 and the Nitriver 6 reagents added to them before the presentation.

g. A stand with clay in Buchner funnels labeled as ammonium test and
nitrate test is setup as a demonstration in a center area that is visible
to the class. This setup is run before the presentation and will be
used to compare to the aquifer material tested during the lab
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exercises. The clay is prepared by sieving a low organic matter clay
textured soil.

h. Small cups of about lo-20 ml are used to measure out the clay and
sand. The sand and clay should be wetted with the ammonium
nitrate solution. A filter paper (Whatman #l j is placed on the
Buchner funnel and wetted before adding the clay or sand. Be sure
to check the filter paper to make sure it does not limit the flow of the
solution so much that the experiment does not get completed in the
time frame available.

i. Approximately 15-20 ml of solution or water are added for each test.
(At stations one, three, five, and six, 20 ml of Mystery Solution are
placed in 25 ml plastic graduated cylinders. At stations two and four,
15-20 ml of drinking water are placed in glass 25 ml graduated
cylinders. The graduated cylinders are filled prior to class using
automatic pipettes.)

i. Once used the sand does not need to be replaced and can be used for
the entire day of presentations. The clay is only run once prior to the
first presentation and does not need to be replaced.

k. A set of indicator bottles to show a positive reaction for nitrate and
ammonium is prepared so instructor can show the positive reaction
during the presentation. This also allows the students to make
comparisons to the known reactions.

I. Extra sets of round and square bottles are prepared for 30 students
with indicators before the first presentation to get ready for the
second presentation. The solutions are switched between
presentations with fresh bottles. The second person then rinses
these bottles in water and adds indicator for the third presentation
and so on while the presentation is in progress.

6. Tell the students that everyone will be doing something in this next section.
Ask station one students to hold the plastic graduated cylinder (briefly
describe what it is and show one to them). Tell the students that the
graduated cylinder has the Mystery Solution in it and that we are going to
find out if the Mystery Solution contains ammonium ions. Show the round
sample bottle and explain that an indicator was put into it so that if
ammonium is present there will be a color change like the example shown
earlier. Have them pour the water in the graduated cylinder into the round
bottle (containing the Nessler’s reagent) using the funnel setup (demonstrate
and check to make sure they are pouring from the cylinder to the bottle and
not vice-versa). Have them report their results verbally.

7. Ask the students at station two to pour the drinking water (glass cylinders)
into the round bottle (containing the Nessler’s reagent) using the funnel
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setup. Tell them we are going to check if the drinking water has ammonium
in it. Have them report their results verbally. Have the station one and
station two students hold up their bottles for comparison. Discuss the
harmful aspects of ammonium in the water. Reinforce that our drinking
water is safe in terms of ammonium ions.

8. Next have the station three students take their plastic cylinders containing
the Mystery Solution (ammonium nitrate solution) and pour into the prepared
square bottle (containing nitrate test reagents). The color development is
slow. A pink to red color develops. The intensity of the red is dependent
on the amount of nitrate present. Ask about the color change and reinforce
that this means nitrate is present in the solution. Explain why nitrate is
harmful in our water.

9. Ask the station four students to take their glass cylinders containing the
drinking water) and pour into the prepared square bottle (contains the
nitrate testing reagents] using the funnel setup. Ask about no color change
and reinforce that this means no nitrate is present in the solution. Have the
station three and station four students hold up their bottles and compare the
two. Reinforce that our drinking water is safe in terms of nitrate ions.

10. Next tell the class that we are going to test whether aquifer material or sand
can take ammonium out of the Mystery Solution and later we will compare
this to clay. Reinforce that clay is in the topsoil and subsoil of the Fordville
soil. Have station five students carefully pour Mystery Solution from the
plastic cylinder onto the sand or aquifer material in a Buchner funnel.
Caution them to wait until water percolates through sand. Reinforce that
results show that the sand did not do a good job of filtering out the
ammonium ions. Have students record results on data sheet.

11. Next tell the class that we are going to test if aquifer material or sand will
remove nitrate from the water. Have the student at station six carefully
pour the Mystery Solution (ammonium nitrate solution) into the aquifer
material or sand in the Buchner Funnel. Caution that if nitrate is present it
will slowly turn pink and then gradually get red. Reinforce that sand or
aquifer material allows nitrate to pass through it. Have the students at
stations six and three compare results. Have students record results on
data sheet.

12. Direct student attention to the center demonstration using clay with the
Mystery Solution. Ask them to compare the color under the ammonium
test of the aquifer material or sand and the clay. Reinforce that the clay is
different because it removed most of the ammonium ions. Do the same
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with the nitrate and reinforce that the clay and the sand both allowed nitrate
through the soil. Have the students record results on the data sheet.

13. Ping-pong ball CEC model. You need two Styrofoam sheets - one labeled
“clay” and the other labeled “sand”. The clay has an abundance of velcro
stickers on it (9) and the sand a very small number (2). The white ping-
pong ball (represents + ion) has the complementary velcro on it to stick to
the corresponding velcro on the simulated soil sheet. The colored ping-pong
balls have the same velcro as the simulated soil materials. A bucket is
placed below each sheet to hold the ping-pong balls that did not stick. A
set (a positive and a negative ion) of ping-pong balls are placed at each
station for each student.

a. Have the students grab the ping-pong balls. Point out that these are
models of ammonium nitrate molecules and that in water they come
apart. Ask if they have studied magnets and/or electrical charges.
Ask what happens when you have two like charges or poles facing
each other and vice versa. On blackboard or chart have written:

Soil negatively charged f-1
Ammonium NH,+’
Nitrate NO,”
Water f-f,0

b. Go over charges on chemicals with them. Tell them that they are to
figure out which of the ping-pong balls is ammonium and which is
nitrate in the next exercise. Ask them to come forward and try to
place the ping-pong balls on the sheets that represent clay and sand.
If the ping-pong balls do not stick or there is no place for them then
they go to the bucket below each sheet. Ask the students to return
to their stations. Note that the white ping-pong balls stuck and ask
them which of the chemicals on the board do they represent. Point
out that in the sand a lot of the white ping-pong balls did not have a
place to stick, while in the clay there were a lot of places for them to
stick. Also point out that the colored ping-pong balls did not stick in
either the clay or the sand. Relate this back to the experiment that
they just conducted and to the difference between sand-clay and
ammonium-nitrate.

14. Wrap up by reviewing the important points.

a. Soil acts as a filter for sediment that we can see and if clay is present
it will also filter out some types of chemicals with positive charges.
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Soil does not do a good job of filtering and removing negative
charged ions like nitrate. Have students complete the Part 4 in the
data sheet.

b Inform students of some sources of nitrate: fertilizers, manure,
burned grass, and in some cases even plowing the ground can
produce a burst of nitrate. Let students know that we need to be
careful when applying nitrate over an aquifer.

C. All parts of the Fordville soil (topsoil, subsoil, and aquifer) work
together to supply us with clean and abundant drinking water.

d. Remind students that our drinking water in Eastern South Dakota
comes from the Big Sioux Aquifer and review the meaning of aquifer
again.

e. If time, talk about plants removing nitrate and ammonium from the
soil before it gets to the aquifer.

15. Preparation for next group.

a. Immediately add new ammonium nitrate solution using automatic
pipettes to all plastic graduated cylinders. (15-20 ml)

b. Add water to the glass graduated cylinders. (15-20 ml)

C. The second person should immediately switch the sample bottles with
the previously prepared bottles containing indicators.

d. Put the ping-pong balls back together and arrange on the table at
each station.

e. Add water to the columns and stir up soil on topsoil and subsoil
columns. Clamp the drainage tubes for each column of soil used in
the drainage test and add water.

f. Survey that everything is in place and get handouts in order for the
next group.

9. Second person should begin rinsing bottles and preparing bottles with
indicators for the next presentation.
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PART # 1
DO:

::
3.
4.

PART # 2
OBSERVE WATER
BE SET AND WE

DO: DRAW THE
RINGS.

DISCUSS WATER CYCLE HANDOUT
OBSERVE MATERIALS FOUND ON THE SOIL SURFACE
FEEL AQUIFER MATERIAL - WHAT IS IT?
OBSERVE SOILS - LAMOURE, FORDVILLE, HOUDEK

BEING POURED THROUGH A SOIL COLUMN. A TIMER WILL
WILL COME BACK TO THIS STATION LATER.

LEVEL OF WATER IN EACH SOIL COLUMN AFTER THE TIMER

i’olume of water cl- al II ml l-l ml

PART I 3
1. A SOIL SOLUTION WILL BE COLXC:ED AND TESTED

FOR NITRATE AND AMMONIUM

ROUND BOTTLES - TEST FOR NITRATE
SQUARE BOTTLES - TEST FOR AMMONIUM

QUES?iON: WHAT COLOR DID YOUR SCLUTION TURN?

NITRATE AMMO!; IL'!.!

SAND SAND

CLAY CLAY

PART IQ
ACTIVITY: POSITIVE AND NEGATIVE IONS (CIRCLE ONE FOR EACB)
SOIL f OR -
AMMONIUM + OR -
NITP&TE + OR -

PART t 5
SOIL ACTS LIKE A FILTER FOR MOST THINGS.
- POSITIVE IONS LIKE AMMONIUM STICK TO THE SO::
- NEGATIVE IONS LIKE NITRATE PASS THROUGH THE SOIL

QUESTION: HOW CAN NITRATE BE REMOVED FROM THE SAIL?
ANSWER: NITRATE IONS ARE USED BY PLANTS. PLA!:TS C.q; KEEF !;I:?_?::
FROM GETTING INTO OUR DRINKING WATER IF THERE :S :':T ~3: :.:,C!
NITRATE PRESENT.



Tuesday - May 21,1996

Committee 1 - Activities and
Recommendations



To:
Subject:

NCSS Committee 1
1996 NCSS Regional Work Planning Conference, Committee 1, Soil Data Delivery
Systems

Committee Chairs Pierre Robert (University of Minnesota1 and Nathan McCaleb  (NRCS  Lincoln, NE).

The committee charges for this group include the following:

1. How to get soil information in the hands of users, if soil surveys are not going to be published?

2. Soils information and the Internet.

.3. Should there be a NCSS standard for electronic data entry? How should the data be certified?

4. What should be the requirements for storage and retrieval? Who should have access and/or
responsibility for the data sets?

5. What are the benefits/disadvantages of using soil interpretations from MLRA data sets versus county
specific data sets?

6. What level of data (field notes, complete description, lab sites, etc.) should be used for data
aggregation?

The Charges listed above are suggestions. Please feel free to make additions or recommendations for
modification as you see fit.

We would like to develop a draft report prior to our committee meeting on Tuesday, May 21, 1996. If
possible, please send your responses to Pierre Robert by May 10, 1996.

Pierre Robert
University of Minnesota
Dept of Soil Science
566 Borlaug  Hall
1991 Uooer  &ford  Cr
St Paul,.  MN 55108
612-625-3125
612-624-4223 FAX
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Charge #l How to get information in the
hands of users, if soil surveys are not going

to be published.
Recommendations
+

s +
+

CDs or equivalent should be explored as a
medium to publish soil surveys.

INTERNET should be used to distribute
/

soils information Y/' ~,"

Soi1 Surveys should still be published on ,;- r,:!!_ :_,~m~  I.-_~,
,~, ,~‘?_Lb;,  ~’



Charge #l (continued)

Other issues:
+ All soil survey users should be considered
+ Content of information in electronic

medium should be reviewed

+ Agencies and others should explorg  : : :~ : ,: :“;I:;; > ~.,

charging for special request semi&  ” 1’;~ ‘!: ~, ‘, .;‘,
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Charge 2 (continued)

~ Other issues

Official data base in Searchable format (by
state)
Home Page system administration problems/
Only  certified data should be used  ‘~ :: ~. ‘~:~‘~ /e 1, : ~:,

‘~ ~: ,: ‘,Y I,
,’ :: :, : :, i Ij :;:,,‘:y,‘:;(Y:

i ~1  ,. ;,, ~~~~,
.‘~

~:



Charge #3. Should there be a NCSS
standard for electronic data entry? How

should the data be certified?
Recommendations
+

is +

I

Some standards are already in place and
should be considered in any certifications.
(SSURGO, FOTG, etc.)



Charge #3 (continued)

Issues:
Federal Geographic Data Committee
(FGDC)

I Metadata should contain as much
information about the data as possiblg~;  :_ ~, ;I.~;~” :i ;; ii T ,~

~.Robust enough to meet needs all,E@$%.



Charge 4 (1). What should be the
requirements for storage and retrieval?

Recommendations
+

G +

+

Data distribution and queries should be



Charge 4(2). Who should have access?

Recommendations
All customers should have access to official
data sets.
Fees could be charged for special request.
Access should be Tom many locations,

/ /

(NCGC, MO, field offices, etc.) :,,~m



Charge 4(3). Who has responsibility
for the data sets?

+ Data sets or data bases should be the
responsibility of the entity that produces it.
i.e. NRCS is responsible for their data base,
Forest Service is responsible for theirs,
universities etc.



Charge 4 (continued)

+ NRCS should set policy on data ownership
and maintenance responsibilities for MO
and state offices.



Charge 5. What are the benefits / disadvantages
of using soil interpretations from MLRA data sets

versus county specific data sets?

Advantages Disadvantages

More ionsistent data, +
less local bias

Larger population for +
analysis

More uniform
information +

Less specific
information

Need more specific
interpretations in some,,
areas ,~,/S ,,:~‘, -I~~:  1::?,1_ ~: ,.



Charge 6. What level of data (field notes,
complete description, lab sites, etc.) should

be used for data aggregation?
Issues

+

+

~

& +

+

All data are potentially usefcL1, including field
notes.

The more site-specific information the better the
data

All levels as long as observed or .measu.red.#  So& ‘,‘::; ,~

inferred data may be used as long as it i&known tom
be inferred.

Complete descriptions of lab sites should be
included.



COMMITTEE ONE
Soil Data Delivery Systems

NCR-3 Regional Work Planning Conference
May 21, 1996

Charge #l. How to get information in the hands of users, if soil surveys are not going to be
published.

Recommendations
+ CD’s or equivalent should be explored as a medium to publish soil surveys.
6 INTERNET should be used to distribute soils information.
+ Soil Surveys should still be published on hard copy, but in limited numbers.

Other issues:
+ All soil survey users should be considered.
4 Content of information in electronic medium should be reviewed.
4 Agencies and others should explore charging for special request services.

Charge #2. Soils information and the INTERNET.

Recommendations
+ INTERNET should be used as soon as possible for all soil survey related data.
+ New data elements (landscape, soil, land use) could be developed to make commonly used

data more accessible to users.

Other issues:
+ Oflicial  data base in searchable for (by state).
4 Home Page system administration problems.
+ Only certified data should be used.

Charge #3. Should there be a NCSS standard for electronic drtr entry? How should be
data be certilied?

Recommendations
+ Some standards are already in place and should be considered in any certifications

(SSURGO, FOTG, etc.)
4 Standards should NOT limit development of digital data.

Issues:
+ Federal Geographic Data Committee (FGDC).
4 Metadata should contain as much information about the data as possible
+ Robust enough to meet needs all users.



Charge 4(l). What should be the requirements for storage and retrieval?

Recommendations
+ Data distribution and queries should be from the archived database, not the live database
+ Databases should be updated regularly at a fixed schedule provided to users.
+ CDs could be used for their capacity and stability.

Recommendations
+ All customers should have access to official data sets.
4 Fees could be charged for special request.
+ Access should be from many locations (NCGC,  MO, field offices,  etc.)

Charge 4(3). Who has responsibility  for the data sets?

Data sets or data bases should be the responsibility ofthe  entity that produces it. i.e. NRCS is
responsible for their data base, Forest Service is responsible for theirs, universities etc.

+ NRCS should set policy on data ownership and maintenance responsibilities for MO and state
ofices.

Charge 5. What are the benefits/disadvantages of using soil interpretntions from MLRA
data sets versus county specific data sets?

Advantages
+ More consistent data, less local bias
* Larger population for analysis
+ More uniform information

Charge 6. What level of data (field notes, complete description, Irb sites, etc.) Should he
used for data aggregation?

Issues
+ All data are potentially useful, including field  notes.
+ The more site-specific information the better the data.
+ All levels as long as observed or measured. Some inferred data may be used as long as it is

known to be inferred.
4 Complete descriptions of lab sites should be included.



Tuesday - May 21,1996

Committee 2 - Activities and
Recommendations



NCSS North Central Region Soil Survey Conference
Rapid City, South Dakota

May ZO-23,1996

Report for Committee 2 - Soil Research Needs

Chair: Richard L. Schlepp, State Soil Scientist/MO Leader, Salina, KS

Co-Chairs:RMicky CRansom, Deprt mnti Zof

ZAgronomy 



Charge 1

The committee developed a consensus to edit Charge 1 as follows:

1. Identity NCSS soil research needs for the North Central Region and develop a mechanism to
determine which partners (AES, USFS, BIA, BLM, USGS, state agencies, private
consultants, or others) may be addressing or willing to address some of those needs.

We noted that a National Cooperative Research Committee was established at the National
Cooperative Soil Survey Work Planning Conference in June 1995. We support the formation this
committee which has the following composition:

1. One from each Agricultural Experiment Station region (total of 4)
2. One from the Forest Service
3. One from the Bureau of Land Management
4. One to six from the Natural Resources Conservation Service

Don Franzmeier moved to recommend the addition of one representative from USDA-Agriculture
Research Service to this committee. The motion was seconded by Ron Yeck. Mickey Ransom asked
for a voice vote, and the motion passed.

The committee then discussed the needs for similar committees working on a regional level. A
consensus developed for each region to determine their own composition for such a committee.

Ron Yeck  moved to establish a North Central Regional Cooperative Research Committee
(NCRCRC) having the following composition:

1. One from the Forest Service
2. One from the Bureau of Indian Affairs
3. Three from the Agricultural Experiment Stations (NCR-3).
4. One from NRCS-National Soil Survey Center (this person serves as Liaison and

Convenor of the committee)
5. Four from NRCS - two from MO’s and two from NRCS State Oftices
6. One from the Agricultural Research Service

The formation of this standing committee will be formally proposed as a recommendation to the
Business Meeting of the North Central Soil Survey Work Planning Conference. Tom Schumacher
seconded the motion. Mickey Ransom asked for a voice vote, and the motion passed.

Charee 2

This charge is an example of the type of issues that should be addressed by the NCRCRC.

3Charge

The NCRCRC needs to address this charge



Charc_e  4

This charge does not seem appropriate for this committee or the NCRCRC. The committee did not
suggest where Charge 4 belongs.

Additional Recommendation-

The committee recommended that the Committee 2: Soil Research Needs be dissolved. Any
remaining business should be handled by the NCRCRC.

There was no other business, and the meeting was adjourned

Respectively Submitted,
Mickey Ransom and Ray Sinclair
Co-Chairs
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ERODED SOILS AND CLASSIFICATION COMMITTEE
1996 NORTH CENTRAL SOIL SURVEY WORK PLANNING CONFERENCE

RAPID CITY, SOUTH DAKOTA
MAY 19-23,1996

Committee Members: Al Giencke, Stanley Glaum.  Bruce Kunze, Doug Malo, Joseph McCloskey,  Ken Olson,
Eugene Preston, Gregg Schellentrager, Neil Smeck,  George Teachman, Michael Whited, Tom Fenton, Chair

The charges given by the Steering Committee are listed below:

1. Develop recommendation(s  send to the NCSS for action based on the Eroded Soils Report from the 1995
NCSS Meeting in San Diego, CA.

2. Develop guidelines for mapping unit design and interpretations that could be used for eroded soils regardless
of their classification.

3. Suggest diagnostic criteria of accelerated erosion; a quantitication  of accelerated erosion
the Eroded Soils Report from the 1995 NCSS Meeting for your use.

Charge 1: Develop recommendation(s) to send to the NCSS for action based on the Eroded Soils Report
from the 1995 NCSS Meeting in San Diego, CA.

We considered the items discussed in San Diego report especially the sections toward the end entitled “Summary
of items discussol  in San Diego” and “Recommendations”. We have a considerable number of publications and
studies that document the importance of erosion on productivity. It seems rather ironic that many of the current
topic of interest in soil quality, sustainability, world-wide  carbon budget, climatic change, ecosystem differences,
and natural resource inventory relate to organic matter content and associated properties. Organic matter changes
in turn have long  been related by soil scientists, at least in part, to accelerated erosion and erosion phases. In
the preface to a 1994 Advances in Soil Science publication- Soil Biology: Effects on Soil Quality the editors
describe characteristics of a high quality soil as follows-A high quality soil is thought to include the elements
ofimproved soil aggregation,cnhanced  water holding capacity, rapid infiltration, increased nutrient availability,
extensive rooting  depth, increased  soil organicmatter, reduced pesticide leaching, and resistance to compaction”.
Sustainability has a focus that includes soil quality but also includes use and management as well as
environmental components.

Charge 2: Develop guidelines for mapping unit design and interpretations that could be used for eroded
soils regardless of their classification.

We accept the guidelines as given in the Soil Survey Manual for definition of erosion classes and phases and
many states have used these guidelines in field  mapping. A conflict occurs when the phases are correlated. There
is a major contlict  bctwxn  the philosophy used in the manual in the use of erosion phases and their relationship
to uneroded phases and that used in Soil Taxonomy for classification criteria. Strict adherence to Soil
Taxonomy with present classification criteria does not recognize accelerated erosion and thus destroys the genetic
relationships that arc obvious in the field. In the foreword to Soil Taxonomy it is stated “The classification is
designed to bring out these natural relationships and to enhance the predictions that pedologist in research,
education, extension, and technical assistance can make about the behavior of a kind of soil from its relation to



other kinds of soils for which we have knowledge from research or experience”. The other question that was
asked throughout the development of Taxonomy was “Do these grouping permit us to make precise predictions
of soil behavior”? It may be that in the Midwest we have a unique  combination of ecosystems that have influence
the way we look at our soil resource. Most states have used erosion classes and phases to show the effects of
acceleratederosion.  Phases by definition are utilitarian groupings but without changes in Soil Taxonomy how
do we maintain the utilitarian groupings?

Charge 3: Suggest diagnostic criteria of accelerated erosion; a 



5. Has ten prcent  of mae discernable  masses  of soil material that have color and tetiure  similar to the subjacent horizon,

6. Has ten percent or more coarse  fragments than the subjacent horizon.

7. Cs”’  activity  in the Ap horizon is <SO percent of the Cs”’ sclivity  of the surface horizon of B non-eroded reference pedon~

RECOMMENDATIONS:

Based  on committee correspondence and discussions at the conference. it is the recommendation of the committee that the
mapping and correlation of emsion  phases  should be continued  in thccie  States that utilize this informarion in their soil suvey
pmgwru  Accelerated erosia, is an important  problem in many states and causes problems in classification in several soil
order including Mollisols, Altisols. Spodosols,  and Ulkols.  Erosion phases are important in the understanding and
interpxtntion ofecosystffns and other interpretations related to land use, mainkning  a genetic link for soils, and in telling
the story of the land. The following solutions to the classification  problems related to the classification of those soils that
have been a!Tected  by accelerated erosion proposed at this conference we listed below:

I. Add exception sWements  at appropriate places in Soil Taxonomy similar to (or artificial drainage) used to waive cenain
requirements for poorly drained soils. For example. in the thickness requirements of the mollic epipedon for Mollisols,
(unless  eroded) could be added and wed to waive the requirements for a specik  category. The same procedure could be
followed for other categories.

2. Accelerated erosion could be recognized  as B diagnostic soil characteristic and defmed in Soil Taxonomy under the
section entitled “Otba dis@c&  soil cbaractaistics”. A listing of proposed diagnostic characteristics is given in a previous
section of this report

3. Use the series name to link to eroded onits bul classify the soil based on existing properties. For esample,  an eroded
Tama soil that did not meet the requirement for a mollic epipedon because of accelersted  erosion would be named Tama,
eroded to maintain the genetic link to the Tama series.

4. Modii Soil Taxonomy for the various categories that are alkcted  by accelerated erosion. For example, for Mollisols,
the requirements for the mollic epipedon could be changed. One possibility is to require mollic colors e&r mixing to a
depth of 25 cm and delete other requirements such as the dependence of thickness of the mollic epipedon on solum
thickness or depth to B lithic or paralithic  contact.

Our committee will continue to explore these posstbd~tles through the neh? National Conference. If the problems we

posstbd~tles



Responses to Charges for Eroded Soils and Classification Committee - K.R. Olson

Charge 1: Develop recommendation(s) to send to the NCSS for action based on the Eroded
Soils Report from the 1995 NCSS Meeting in San Diego, CA.

Soil Taxonomy with a morphological emphasis seems to give more weight to soil forming
processes that result in gains rather than soil degradational processes that result in losses.

Accelerated erosion should be recognized in Keys to Soil Taxonomy in either Chapter 2
(Horizons and Properties Diagnostic for the Higher Categories: Mineral Soils) in either of two
subsections Diagnostic Surface Horizons: the Epipedon or Other Diagnostic Soil
Characteristics. I would suggest a new term be developed such as an anthroperodic
epipedon or anthroperodic conditions. This epipedon could be used for soils which have
been truncated by human tillage  activity and associated soil loss from the action of wind and
water erosion. I believe this epipedon would be needed for soils in the Mollisol, Alfisol,
Ultisol, I~nceptisol,  Spodosol, and perhaps Histosol orders. The properties listed on p. 6 of
your summary could aid in the identification of anthroperodic epipedons or anthroperodic
conditions.

If the new term is not accepted then the definition of mollic epipedon should be changed to
have a minimum thickness of 7 inches (common depth of tillage)  and meet all the
requirements of a mollic epipedon except for thickness. This would at least keep moderately
eroded soils the same soil order as slightly eroded soils. However, severely soils could still
end up in a different soil order.

Charge 2. Develop guidelines for mapping unit design and interpretations that could be used
for eroded soils regardless of their classification.

The eroded phases of soils should continue to be based on the eroded classes of soil as
defined in the Soil Survey Manual. The only real problems are: (1) finding an uneroded soil
original soil to compare eroded pedons with and (2) the morphological properties of the
eroded and uneroded pedons could be classified into different soil orders.

Charge 3: Suggest diagnostic criteria of accelerated erosion; a quantification of accelerated
erosion.

The suggested list of soil properties on p. 6 of your summary will aid in the identification of
eroded conditions for all soils as compared to their uneroded counterparts. If my suggestion
from charge 1 were accepted the term anthroperodic epipedon or anthroperodic conditions
could be added to the list.



FROM NEIL SMECK

Concept of Taronomically-distinct Erosion Classes of Series

The problem of taxonomic changes due to accelerated erosion is not restricted to Mollisols  but
also occurs in Alfisols  and Spodosols where diagnostic horizons are susceptible to removal by
accelerated erosion.

1)

2)

3)

1)

2)

3)

4)

ability to recognize pedons in the tield that have been impacted by accelerated
erosion

ability to determine series used for pedons on comparabie  tmeroded  sites

n of a taxon- below the series level for eroded soils

classification of eroded pedon based on observable properties in field

linkage between eroded and uneroded pedons through series name (allows easy
determination of taxonomic class of uneroded pedons and magnitude of changes
attributable to erosion).

erosion class names will provide an obvious indication of man’s impact on soil
quality

distinguishes between soil properties resulting from long-term environmental
influences and those due to short-term influence of accelerated erosion

Examole  from Ohio:

Miamian fine, mixed, mesic Typic Hapludalf

Miamian  eroded* tine-loamy, mixed (calcareous), mesic Typic Hapludalf

Miamian  severely eroded** fine-loamy, mixed (calcareous), mesic Typic Udorthent

*ThriRon  series now established for this situation

**Such pedons exist but not currently mapped (now considered inclusions in ThriRon)
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April 23, 1996

Mr. Thomas E. Fenton
Professor of Agronomy
Iowa State University
2407 Agronomy
Ames, IA 50011

Dear Mr. Fenton:

SUBJECT: Charge for Eroded Soils and Classification Committee

I am pleased to see my name on the list for the eroded soils and classification
committee. After reading the material you sent, it seems to be more complicated
than I first perceived. Coming from the field, it was not a problem. We did not
deal with a mollic that was an inch too thin and we dealt with erosion in the map
unit. When it came time to classify, we classified the mollisol. Severe erosion
was not a problem, because it went to an inceptisol or an entisol. The
classification of these soils was fairly straightforward.

The problem occurs when a mollisol has an argillic. Here we have a thin surface
over an argillic, or an argillic at the surface being incorporated into the plow
layer. In mapping these were treated as inclusions in the map unit. They were
not classified because there was nothing to classify them to, except as an alfisol.
The interpretations were written to take care of use and management. Also in
fields, the whole field was not always eroded; only parts of the field. There was
always some mollic peds out there some place.

Argillics are a classification problem, also. By the definition of an argillic, we can
find it at the surface of a partially truncated soil. This also was not a problem of
classification because it was dealt with in the map unit.

If we are to reclassify eroded soils, then it seems best to me to come up with a
new taxonomic order for eroded mollisols  and alfisols that now do not classify
(i.e., erodisols). I do not think we should be trying to fit soils that do not fit into
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COMMITTEE FOUR REPORT
NORTH CENTRAL WORI<  PLANNING CONFERENCE
RAPID CITY, SOUTH DAKOTA
MAY 19-23, 1996
DENNIS HEIL. CHAIRMAN

CHARGE 1: Is the current method of review and comment adequate for updates
to Soil Taxonomy?

RECOMMENDATIONS: The committee felt that the overall review process
was adequate and sufficiently detailed in the National Soil Survey Handbook
(NSSHI. However due to the recent reorganization there may be some
clarification necessary. It is recommend
ed the National Soil Survey Center (NSSCI  furnish a letter to State Offices
and MO’s reiterating and summarizing review and comment procedures. It is
the responsibility of those offices to ensure cooperators and field soil
scientists receive copies of th
e letter. It is also recommended that MO’s establish a review process or
team within each MO to ensure adequate review of proposals.

CHARGE 2: What standards and guidelines are needed for updating published
soil surveys?

RECOMMENDATIONS: It is recognized that states and MO’s have
developed update standards and guidelines independently. These are on a
state of MLRA bases. It is recommended the NSSC MO Coordinator consolidate
and evaluate procedures used by states and M
O’s and subsequently evaluate the need for national guidelines.

CHARGE 3: What are the benefits and/or disadvantages when changing
classification of soils in existing published soil surveys and other
publications.

RECOMMENDATIONS: The committee confirmed that series classification
is to be updated as needed or as Soil Taxonomy is revised and that
correlations of published surveys do not have to be amended because of
changes in the classification of series. This
can be done when the survey is updated.

CHARGE 4: Prairie Alfisols in western Dakotas.

RECOMMENDATIONS: Classify the soils according to Soil Taxonomy.
Make proposals to change Soil Taxonomy if the soils do not fit into the
system properly.

CHARGE 5: Compatible mapping scales/interpretations between MO’s within a
state.

RECOMMENDATIONS: The committee had no specific recommendations.
These issues are handled by input from the states and cooperators, the MLRA
steering committees and defined in the MOU’s.

CHARGE 6: Criteria for establishing series based on the O-150 cm control

Page 1



section. When are phases appropriate? What coordination between states and
MOs is needed?

RECOMMENDATIONS: The committee had no specific recommendations.
This is the responsibility of the MO with input from the states. Disputes or
problem areas are handled by the steering committee.

It is recommended this committee be continued

Mindy,  let me know if you receive this

Jerry

Page 2



COMMITTEE FOUR:SOIL CORRELATION AND CLASSIFICATIONThe following is a repot <on the responses to the committee chargesreceived from the committee membership.It will serve as the basisfor discussion at the conference.Charge 1.Is the current method of review and comment adequate forupdates to Soil Taxonomy?Proposals are sent to the Soil Taxonomy committees and to all StateSoil Scientists and MO Leaders.These people are responsible forincluding 

cooperaters and other interested individuals in thereview process.It was generally felt the current method of review and comment isadequate,however the following were concerns that need to beaddressed.a. soil scientists most familiar with the proposed changes are not

always included in the review process.

A process should be
developed to assure these individuals are included.

b. develop a more streamlined (quicker) process for making minor

changes to taxonomy.
c. is there a way National Soils Taxonomy Handbook Issues could be

distributed faster.Charge 2.What standards and quidelines are needed for updating

published soil surveys.
NSH 

iart 610 'Maintaining Soil Surveys' gives guidance for themodernization of soil surveys.However,responses were conclusive

that more specific standards and guidelines need to be developed to

assure uniformity and consistency in the update process.Thefollowing needs were identified.

a. criteria to differentiate between update (or remap) concepts and

maintenance activities.
b. a product of this committee should be an action plan for the

development and formalization of a procedural guide for modernizing

soil surveys (who, when, how).An update procedural guide that has

been developed in North Dakota should be referred to.



Charge 3. What are the benefits and/or disadvantages when changing
classification of soils in existing published soil surveys and
other publications.

It was generally agreed that changes in classification are needed
to assure consistency in maps and interpretations and to maintain a
credible series record. An undesirable aspect is that changes
result in a large amount of work.

There are new opportunities for the review and approval of proposed
changes in classification, due to the establishment of the 17 MLRA
Offices. This committee should develop or recommend a process for
developing guidelines or procedures for determining the need and
feasibility of changes.

a. list advantages and disadvantages of making changes to soil
classification.

b. a procedure for authorizing and processing changes

Charge 4. Prairie Alfisols in western Dakotas.

With the elimination of Aridisols from the western Dakotas, soils
with argillic horizons that lack mollic epipedons will classify as
Alfisols. These soils have developed under prairie vegetation.
This committee needs to address the following issues.

a. should prairie Alfisols be recognized in the western Dakotas.
This would not be a new concept. Alfisols under grassland-shrub
vegetation are recognized in west Texas. Conversely, Mollisols
occur under Douglas Fir in the Pacific Northwest.

b. if not, develop criteria that would keep these soils out of the



Charge 5. Compatible mapping scales/ interpretations between MO’s
within a state.

Some concern has been expressed that mapping philosophies may vary
between MLRA soil survey regions. It was felt that changes in
mapping philosophies should be limited to break along physiographic
boundaries and differences need to be coordinated by MLRA steering
bodies. A good assortment of disciplines need to be involved in
this decision making process.

a. this committee should develop a recommendation for MO Offices to
assure mapping consistency across MLRA's and states. This may
involve someone with national coordination duties.

Charge 6. Criteria for establishing series based on a O-150 cm
control section. When are phases appropriate? What coordination
between states is needed.

As soil surveys are updated, new series can be developed for soils
previously correlated as map unit phases. These phases have
provided viable criteria for determining interpretations. We
should not always have to depend on soil taxonomy to get correct
interpretations. Criteria for using phases could be worked out by
MLWL steering committees.

The distinction between series and phases has never been clear.
Phases have been established using criteria both within and outside
of the series control section. And in more intensely mapped areas,
series differentia can be more subtle than in areas less
intensively mapped.

This committee should address the following issues

a. the need for or development of criteria for classifying soils on
a O-150 cm control section.

b. recommendations for using phases. Is it possible to develop
criteria differentiating series and phases.

c. coordination between states and MQ's.
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DATE: April 4, 1996

TO: Committee Four Members
North Central Work Planning Conference

FROM: Dennis Heil, Chairman

SUBJECT: Committee Charges

Reference is made to the 1996 North Central Regional Cooperative Soil Survey
Work Planning Conference scheduled for May 20-22. 1996, in Rapid City, South
Dakota. You have been selected to serve on Committee Four - Soil Correlation
and Classification. The following are the charges of the committee:

1. Is the current method of review and comment adequate for
updates to Soil Taxonomy?

2. What standards and guidelines are needed for updating pubiished
soil surveys?

3. What are the benefits and/or disadvantages when changing
classification of soils in existing published soil surveys and other
publications.

4.

5.

Prairie Alfisols in western Dakotas.

Compatible mapping scales/interpretations between MOs within a
state.

6. Criteria for establishing series based on the O-l 50 cm control
section. When are phases appropriate? What coordination
between states and MOs is needed?

I ask that you provide written comments on these charges by Mav 1, 1996
(preferably in some electronic format), particularly if you will not attend. This
will allow us to consolidate and efficientty  address the comments at the
conference.

These charges are suggestions. If there are more pressing concerns, please
forward those along with your thoughts on resolving the charges. The
charges/concerns will be addressed as time permits. It is not necessary to
address charges you are not familiar with.

Questions can be directed to me or C.J. Heidt at (701) 250-4435 or FAX No.
(7011  250-4778.



Responses to Committee Four. North Central Work Planning
Conference

1. Is the current method to review and comment adequate for
updates to Soil Taxonomy?

This has always been a good question. We have been
circula:ing all proposals to the Soil Taxonomy committees as
well as all state soil scientists and MO leaders. We leave it
up to the individual state soil scientists to send copies to
NRCS soil scientists and cooperators within the state. The
number of comments we receive varies from a few to several.
We are often surprised to hear people comment after changes
appear in the "Keys to Soil Taxonomy" that they never had a
chance to review the proposals or were unaware that any
changes were being considered.

I am open to alternatives, if anyone can propose a better
system for reviewing proposals to Soil Taxonomy.

2. What standards and guidelines are needed for updating
published soil surveys?

We should use the standards that we have always used. If the
question is really getting at standards and guidelines to use_ -
when determining priorities for updating soii
haven't a good answer.

surveys, I

3. What are the benefits and/or disadvantages
classification of soils in existing published
other publications?

when changing
soil surveys and

Updating the classifications of series allows us to make
comparisons and keep track of all the series. Sometimes it‘s
difficult and with all the recent changes to Soil Taxonomy it
seems like a never ending job. The advantages include
maintaining our soil series data base. The disadvantages are
the hours of time required to reclassify soil series with so
many other pressing obligations.

4. Prairie Alfisols in western Dakotas.

Of course the central concept of Mollisols is that they formed
under grasslands and that Alfisols formed under trees. While
these central concepts apply to some parts of the world, they
don't apply everywhere. For example, we find Mollisols in
some areas of the Pacific Northwest under Douglas Fir and in
the .Southwest under pinon-juniper. A large area of western
Texas has Alfisols under grassland-shrub vegetation. so I
guess I'm not shocked to find Alfisols in the grasslands of
the western Dakotas.

There have been several attempts to modify the definition of
the mollic epipedon, but no one has presented anything
formally that appears feasible. The organic carbon in many of
our ochric epipedons is comparable to that in many of the



mollic epipedons. Color appears to be the criterion that
really separates the two epipedons, but it's really properties
like aggregate stability that make Mollisols such desirable
soils. Maybe in the future we can develop criteria centered
around properties such as aggregate stability.

5. Compatible mapping scales/interpretations among MO's within
a state.

If history repeats itself, then each MO will, with time,
develop a little different approach to certain things. We
should discuss this at our meeting. One thing I think we
could recommend is that for the sake of consistency we have a
national correlator whose job is to maintain consistency and
resolve any issues among MO's.

6. Criteria for establishing series on the O-150 cm control
section. When are phases appropriate? What coordination
among states and MO's is needed?

Clearly, properties outside of the series control section can
be phase criteria. Properties within the series control
section can be either series or phase criteria, but it has
never been defined when series are appropriate and when phases
are appropriate. This is largely due to the intensity of
mapping. In areas that are more intensely mapped series
differences often are more subtle than in areas with less
intense investigations. This is the beauty of the system, yet
at the same time it creates some headaches. So what I'm
saying is that it would be very difficult to make a list of
properties that should be considered phase criteria versus
those that should be series criteria. Again, maybe we need a
national correlator to help resolve some of these
inconsistencies.



Subject: Responses to Committee 4, NCSS

To. Dennis M. Heil

Following are my responses to the charges proposed for
Committee 4 of the NC.% meeting in Rapid City.

1. The current method of review for updates to Soil
Taxonomy is adequate for major changes, however, a more
streamlined (quicker) method is needed for minor changes.
For example, splitting a Leptic Vertic subgroup from a
subgroup that was previously just Vertic should not take as
much time to review as some of the major changes. Possibly,
National Soil Taxonomy Handbook Issues could come out more
often in order to incorporate minor changes into the system.

2. Any guidelines that are used to update published soil
surveys should be uniform throughout the MLRA. Whenever
soil surveys are changed, some type of metadata should
accompany the new product stating the vintage of the product
and the types of changes made.

3. Changing classification of soils in published soil
surveys.

Advantages:

-Improve the credibility of the product by providing
the user with perfect matches between surveys.

-All surveys would have uniform classifications.
-Some computer generated interpretations use the soil

classification as rating criteria, therefore, the same soil
should be classified the same in all surveys to get
consistent interpretations. Example- The soil rating for
plant growth ISRPG) program uses soil classification to rate
some categories.

-Provide the user with the most current information.

Disadvantages:
-Need to update Official Series Descriptions.
-Should publish some type of amended classification

table.
-Need to amend the original correlation document.

4. With the elimination of Aridisols from the western
Dakotas, argillic soils that do not have a mollic epipedon
classify as Alfisols. Most of these Alfisols have developed
in residual material under grassland vegetation. The
traditional concept of Alfisols having been developed under
forest vegetation could be misleading to some users. This
committee should explore the possibility of developing
criteria that would keep these soils out of the Alfisol
order.



5. Some concern has been expressed from states that have
more than one MLRA office that mapping philosophies between
the different MO's will be so different that mapping will
not be consistent across the state. If there are different
mapping philosophies, they should break or change along
physiographic boundaries. Most of these differences should
be worked out by the MLRA steering committees. Care should
be taken to get a good assortment of disciplines involved
with the steering committee to insure mapping consistency
across states.

6. As soil survey subsets are updated, new soils can be
established for those soils that were previously mapped as
phases as needed. Phases are very viable criteria for
determining interpretations. We should not have to depend
upon Soil Taxonomy to get accurate interpretations.
Criteria for using phases can be worked out by the MLPA
steering committees.

Wayne Bachman
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Dennis Heil, Chairman Committee Four
North Central Work Planning Conference

FROM: Jim millar

SUBJECT: Comments on the charges for committee four

1. I feel the procedures for reviewing and commenting
on updates to Soil Taxonomy ia adequate, but I would stress
that all soil scientist working in the area (i.e. permafrost
criteria) affected by the proposed changes in taxonomy have
adequate time to comment.

2. We need to have some rough standards and guidelines
for updating published soil surveys to maintain consistency.
Because the current quality of each published soil survey is
different (date of publication), the extent of the work
needed to update the soil survey to today's standards is
different. The update procedures set up in North Dakota by
Mike Elmer and C.J. Heidt is a good starting point. Photo
interpretation is an outstanding tool for updating published
soil surveys, but it is not equivalent to being out in the
field. Give me 2 or 3 years of good photos for
interpretation purposes and a 4x4 ATV to verify the photo
interpretation and I can give you an excellent updated soil
survey.

3. Changes in classification are inevitable and they
are comparable to setting up new series that should have
been mapped in counties already published. The only major
problem I have with changes in a soils classification is
when they are dictated by somebody in Lincoln, ,NE who got a
wild hair and decided to change classification (i.e.
Vertisols)  . There are no major disadvantages of changing a
soil's classification unless it changes the interpretations
and if the soil is being mapped differently today than in
published soil surveys. Our customers are not terrible
interested in a soil's classification, but they are
concerned about the interpretations.

4. I am not familiar enough with Prairie Alfisols in
the western Dakotas 'to comment.

5. I feel it is very important to have compatible
mapping scales/interpretations  between t-706 within a state.



The natural break in mapping scales in South Dakota would be
the Missouri River (1:12000 east river and 1:24000 west
river). This would also eliminate the mismatch problems
created by different mapping scales.

6. I am not aware of the possibility of changing the
control section to O-150 c m . My only comment is that if it
is not broken don't fix it.

I am looking forward to meeting you and working with you on
committee four of the North Central Work Planning Conference
in the Black Hills.

4%m Millar
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April 25, 1996

Dennis Heil, Chairman Committee Four
North Central Work Planning Conference

Steve Winter
USDA-NRCS
25 l/2 W 6th Ave
Redfield, SD 57469

Comments on the charges for committee four

The current method of review and comment is
adequate for updates to Soil Taxonomy.

We need'to have some standards and guidelines for
updating published soil surveys. If there are no
guidelines you have no consistency.

The benefits or disadvantages depend on how much
the classification is changed. Some changes in
classification were needed for some series. Other
changes inclassification may change how the series
was used in the soil survey.

Prairie Alfisols - no comment, I am not familiar
enough with this.

We need to have compatible mapping scales /
interpretations between MOs within a state.
We need to keep consistency within the state.

Why does the control section need to.be changed?
What will the control section change do to the
series that are already established?

I am looking forward to the work planning conference in May.

*L?!&

Steve Winter
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1. NCR-3 Minutes

2. NRCS Minutes

3. NCSS Minutes
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NCR-3 (SOIL SURVEY)
Annual Meeting, May 19-21, 1996

Howard Johnson Motel
Rapid City, South Dakota

Present
*Tom Fenton
*Don Franzmeier
Al Giencke
George Ham
Steve Holzhey
“hlark  Kuzila
*Doug Malo
Nathan McCaleb
*Del Mokma
*Ken Olson
*Mickey Ransom
Tom Reinsch
*Pierre Robert
*Neil Smeck

Absent

*Randy Miles
*Dave Hopkins
*Kevin McSweeney

* State NCR-3 representative

Iowa State University
Purdue University
NRCS, Major Land Resource Area Office (MO), St. Paul, MN
Administrative Advisor (Kansas State)
NRCS, National Soil Survey Center, Lincoln, NE
University of Nebraska
South Dakota State University
NRCS, State Soil Scientist, Lincoln, NE
Michigan State University
University of Illinois
Kansas State University
NRCS, National Soil Survey Center (Laboratory), Lincoln, NE
University of Minnesota
Ohio State University

University of Missouri
North Dakota State University
University of Wisconsin

NCR-3 met with the North Central Regional Soil Survey Work Planning Conference on
May 19-23, 1996, at Rapid City, SD. NCR-3 committee member Doug Ma10 served on the
steering committee and was co-host of this conference. All NCR-3 committee members
participated in the working committees of the conference. These committees make
recommendations to the National Cooperative Soil Survey (NCSS) which provides scientific
leadership and sets policies and procedures for the NCSS. These working committees include the
following: 1) Soil Data Delivery Systems; 2) Soil Research Needs (chaired by NCR-3 committee
member Mickey Ransom); 3) Eroded Soils (chaired by NCR-3 committee member Tom Fenton);
and 4) Soil Correlation and Classification. Federal agencies represented at the meeting included
Forest Service, Natural Resources Conservation Service, Agricultural Research Service, Bureau
of Land Management, Bureau of Indian Affairs, and National Park Service. Separate committee
meetings of NCR-3 occurred on May 19,20. and 21, 1996.

The NCR-3 meeting was called to order by Chair Ken Olson at 8:00 p.m. on Sunday, May
19, 1966. Members and guests introduced themselves. Since the reorganization of soil survey
within the USDA Natural Resources Conservation Service (NRCS), it was not clear who the
official representative of NRCS should be. It was the consensus that the leader of the Major Land
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Resource Area Office (MO) in the area in which the meeting is held, and any other interested
NRCS people, should be invited.

The minutes of the 1995 meeting, that were previously distributed, were approved.

Olson reported that several members of NCR-3, Olson (NCSS Steering Committee), ~Malo
(NCR-3 Representative, and Fenton (Eroded soils committee chair), attended the National Soil
Survey Conference in San Diego, CA, July 10-14.  1995. Malo  distributed the Report from NCR-
3 that he presented to the conference. NCR-3 members had significant input in the areas of Site
Specific Soil Surveys, Hydric Soils, and Eroded Soils.

Olson and Fenton will serve as a nominating committee to select a candidate for the
election of a new secretary.

Olson distributed a list of NCR-3 meeting places and chairs beginning in 1934; it is
attached to these minutes. A list of NC Soil Survey Conference locations and hosts, projected to
the year 2000 was also distributed.

George Ham, Administrative Advisor of NCR-3, reported that the NCR-3 Project
Revision was approved to the year 2COO He distributed a copy of the revision and the comments
of the NCA-1 Committee (administration) evaluation. It was very favorable. This committee
suggested that we should continue to keep the users of soil survey information in mind, and that
more specifics on research output would be helpful to NCA-1. Much or the work of NCR-3 on
use of soil survey is done through the Regional Soil Survey Conference, and this should be
documented in our mid-term review. Several NCR-3 representatives also serve on other NC
committees which helps to remind other soil scientists of the role that soil survey information
might play in. The committee thanked Olson for his efforts in preparing the revision.

Berlie Schmidt, Cooperative State Research, Education, and Extension Service (CSREES)
representative, could not attend this meetin,,0 but he forwarded written comments to George
Ham, and George distributed them. CSREES is a new federal agency that combines research and
extension activities. Some emerging research areas that Berlie listed are closely related to soil
survey: the impacts of practices and systems on soil quality, soil-specific management, and spatial
and temporal variability of soils and landscapes.

Al Giencke, NRCS, St. Paul. summarized the recent reorganization of the soil survey
within NRCS. There are six Administrative Regions and 17 Major Land Resource Area (MLRA)
offices (MOs) for soil survey in the U. S. The MOs will have responsibility for all planning and
quality control of soil surveys. The 12-state  North Central Region lies in two NRCS Regions,
and most of the NCR is in the MLRAs  administered from Bismarck,  St. Paul, Indianapolis, and
Salina,  but some is in other MO areas. In some states, MO soil scientists are supervised by the
MO leader, and in other states they are supervised by the local state soil scientist.

Tom Reinsch is in the National Soil Survey Center in Lincoln, and is the liaison with the
four major MOs in the NC Region. He suggests how resources at the Center should be allocated.

Nathan McCaleb.  NRCS, explained that the Regional offices are for administration and the
MOs are for technical leadership.

The meeting was recessed at 9:25 p.m.  and was reconvened at 2:45 p.m. on May 20 for
the presentation of committee reports.
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Soil Taxonomy Committee. NCR-3 agreed that its representation on various committees
within the NC region should be from the eastern (MI, IL, IN, OH), central (MN, WI, IA, MO),
and western (ND, SD, NE, KS) parts of the region. The current representatives (and the year
their term ends) on the Soil Taxonomy Committee are Hopkins, ND (97); Mokma, MI (96), and
Olson, IL (~98).  It was decided that Randy Miles (MO) should replace Mokma for a three-year
term on this committee. It was suggested that the future representatives on the Taxonomy
committee be from MN, SD. and N. This committee is active periodically, but there was little
activity since the last NCR-3 meeting.

Eroded Soil Committee.  The work of this committee was deferred to the NC Soil Survey
Conference committee on the same topic. Both are chaired by Tom Fenton.

National Soil Survev Center Advisorv  Committee, Neil Smeck,  NCR-3 representative
There w’as no activity since the last NCR-3 meeting, probably because of the reorganization
within NRCS.

National Soil Survev Standards Committee, Mickey Ransom, NCR-3 representative. No
activity for the same reason.

Soi l  Survey Standards ,  Pierre  Rober t ,  NCR-3 representa t ive .  There- -
is a Regional Research Committee on this topic, and Pierre represents soil survey interests on it.
The relation between yield maps determined during harvest and soil maps is complicated by the
map unit inclusions, Maps at a scale of about 1:5,000 may be needed. Farmers are also looking
at our yield estimates more critically than they were before the advent of this technology. We
might need to improve these estimates.

National Coomye  Soil Survey Research and Develoument  Agenda Committee,_ _ _ _ _ _
presented by Steve Holzhey. This is a new committee proposed by the National Soil Survey
Conference, which suggested that regional committees also be formed. This conference will
discuss the formation of a regional committee later in the week. NCR-3 unanimously passed a
resolution favoring the formation of a regional committee.

The meeting was recessed at 3:40 p.m. and was reconvened at 8:00 a.m. on May 21, 8:00
a.m. when the NCR-3 committee representatives present briefly summarized research in their
states before the entire conference. Written reports from these states were distributed. Some
highlights are summarized below:

m: Developing methods to study soil erosion using fly ash from coal-fired locomotives and
steam engines as profile markers.

mnd&na:  Creating a data base that can be used to support various models such as CERES-Maize
that can simulate long-term corn yields, Also, several wet soils monitoring projects are underway.

Iowa: Developing improved methods for updating soil surveys using sample sites that are
selected by the statistical laboratory and found on the ground using geopositioning systems

Kansas:  Conducting a long-term study of soil genesis and geomorphology in the Konza Prairie
that includes detailed soil mapping and a study of accumulation of carbonates, gypsum, and Na.

Michioan,  Studying innovative on-site waste disposal systems in some slowly permeable soils,--_.-__._-,
including the use of sand filters.
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Minnesota: Developing landscape models to explain soil hydrology, evaluating site-specific soil
management techniques, and several other projects.

Nebraska: Comparing properties of soils under forest and prairie vegetation; studying mobility of
pesticides in soils and how to predict it using soil maps

Qh& Placing data from 3500 pedons analyzed at Ohio State in a relational database management
system (FileMaker Pro). It will allow searching by a combination of properties.

South Dakota: Established a site specific farming project, in cooperation with several agencies,
that includes surveys with an electromagnetic conductivity meter and GPS instrumentation.

The meeting was recessed at 9: 10 a.m. and was reconvened at 4:OO p.m., May 21 to hear
more committee reports and general discussion and to elect officers.

Regional Soil Mx. Tom Fenton. All lines are in place. NRCS will digitize the map. Map
and legend will be distributed in a few weeks.

Other  items: 1) Methods of making site-specific soil surveys are being studied.

2) There is a great need to work with consulting soil scientists and with certified crop advisors.

3) A possible NCR-3 project is the development of a handbook to help describe soil landscapes.

Dave Hopkins was elected secretary for 1996-97. Don Franzmeier, past secretary, will
serve as chair.

The next NCR-3 meeting will be in Indianapolis the second or third week of June, 1997,
from mid-day Monday to mid-day Tuesday. Franzmeier will make the arrangements.

The next National Soil Survey Conference will be in Baton Rouge, LA, in July, 1997.
Doug Malo  was selected to serve on the steering committee, and Randy Miles was selected to
present the report for NCR-3 at the conference.

NCR-3 will have three representatives on the North Central Region Research and
Development Agenda Committee (pending its final approval by this conference) each serving a
three year term, with one of the three serving on the national committee. The following were
selected:

East (MI, IL, IN, OH): Smeck,  I year term and national representative.
Central (MN, WI, IA, MO) Fenton, 2-year term
West (ND, SD, NE, KS): Kuzilla, 3-year term.

The meeting was adjourned at 5:00 p. m.

Respectfully submitted,

Q#
Donald P. Franzmeier
Chair, NCR-3

Approved,

Administrative Advisor, NCR-3



Request for Continuation of NCR-3

I. NCR-3 Soil Survey

II. Duration: October 1, 1996 to September 30, 2000

I I I . Justification for Continuation of NCR-3 Committee:
The National Cooperative Soil Survey (NCSS) is composed of the many

state, university and local partners with a public mandate related to the
federal,

identification, inventory, use and management of soil resources. These partners
include university pedologists from each agricultural experiment station (ASS) in
the nation together witk representatives from the USDA, Natural Resources
Conservation Service (NRCS); USDI, Bureau of Land Management; USDA, Forest
Service; Cooperative States Research, Education, and Extension Service (CSREES)  as
well as various state and local agriculture and/or natural resource agencies. The
NCR-3 committee provides an essential component for coordination of National
cooperative Soil Survey (NCSS) activities in the North Central Region (NCR).

The NCR-3 committee is composed of pedologists from each North Central AES,
representatives from the USDA, NRCS and CSREES and a" administrative advisor. The
university representatives are responsible for coordinating AES responsibilities
in the NCSS in their representative states. This committee has provided a"
inpartant  forum for designing, reviewing, and testing procedures and practices for
developing soil survey information (SSI). Emphasis on particular facets of soil
survey by the NCR-3 has changed in response to emerging issues and accomplishment
of various goals of NCSS. As outlined below, the completion of most of the soil
mapping in the NCR now offers the opportunity to focus more effort on refining and
adapting the assembled  SSI to meet the natural resource planning and management
needs of the 1990s and beyond. This will require continued cooperation among the
various partners on the NCSS. University pedologists will need to broaden
university cooperation in the NCSS by engaging the expertise of university
colleagues in allied subdisciplines of soil science who can contribute to
improving the scientific foundation for soil interpreta:ions.

SSI is the most detailed and comprehensive natural resource informailor,
available in the United States. SSI is used for a" increasingly diverse array of
applications that go well beyond its traditional use as a tool for agricultural
planning and management. The increased interest in SSI reflects the diverse and
sometimes competing options that are proposed or implemented for use of natural
resources. This debate is increasingly defined in terms of broad societal concerns
about overlapping issues such as resource sustainability, global climate change,
soil quality, biodiversity, and environmental protection. SSI should therefore be
formulated in a sufficiently robust and reliable manner to meet existing and
emerging applications.

Soil Taxonomy which supports development of SSI, is a comprehensive Soil
classification system designed to accommodate all soils of the world. It serves as
the primary classification system in most other countries to identify soils on
which research is conducted. As such, it is a" important vehicle for technology
transfer, which is being continuously refined as improved knowledge about soils is
obtained.

In the NCR much of the forest land and rangeland as well as all cropland
were mapped by 1990. Therefore, the NCSS is placing more emphasis on improving the
scientific basis and extrapolative utility of soil interpretations, and
development of improved systems for storage, retrieval, analysis, and
display/dissemination of SSI, and procedures for modernizing outdated soil
surveys. These areas of emphasis draw heavily on the scientific and technical
expertise that university cooperators can provide to the NCSS. Examples that
committee members have begun to address are:

First, use of geographic information systems (GIS)  and allied technologies
for organizing existing SSI and for facilitating soil surveys and updates has
emerged as a powerful tool for soil survey. However, much of the current SSI has
been prepared over a spa" of 50 years. Differences in scale, cartographic
technology, landscape concepts, land use interpretations, and classification
systems have occurred during this time. This poses both technical problems and
concerns about data quality that need to be addressed before data can be reliably
incorporated into automated systems. Automated technologies also provide a means
for improving the detail and quality of information contained in soil maps through
application of spatial, analytical, and display techniques. Paralleling the
technical issues are decisions that will need to be made concerning the scope and
format of soil survey modernization. Current plans are directed towards using



Major L a n d  R e s o u r c e
mwever , t h e  e x t e n t
1.. .

Areas (XLRAs) as primary entities for these activities.
of additional field work necessary to accomplish modernization._. ~~__.

1s +Lxeiy  CO vary across tne regu3n  and wltnln  Specitic  MLRAS. The L o c a t i o n  o f
HLRA boundaries, which invariably cros? state lines, will need to be evaluated by
considering crop and climatic data in addition to soils. NCR-3 members are in a
position to interact with colleagues to access and provide this information. There
is a need for NCR-3 members to become more involved in helping provide state-of-
the-art SSI in a GIS format to help: (i) maintain the integrity and accuracy of
the original survey, (ii) eliminate duplication and waste in developing single use
soil data bases, and (iii) facilitate the transfer of soil data layers between
different computer systems.

Second, there is a need to collect crop yield data for benchmark and/or
extensive soils to support yield estimates provided in soil survey reports  and to
test crop growth models that predict yield. Additional modeling work may be
required for a more accurate prediction of crop yields for NCR soils. nany
counties in NCR use these crop yield estimates in land appraisal and assessment
work. These counties which use an income capitalization approach to land value
have become leaders in use of digitized soil data for tax asse9ement.  However,
failure to maintain the integrity and accuracy can result in legal challenge,

NCR-3 meets annually. On alternate years it meets with all NCSS members in
the NCR to identify and coordinate research needs that support development of soil
survey. Information on pertinent research being conducted at participating ASS is
exchanged among NCR-3 members. Three members of the NCR-3 committee serve on the
Regional Soil Taxonomy review committee which reviews all proposed modifications
to Soil Taxonomy including those developed by international working committees.
Repcesentatives  from NCR-3 serve on NCSS work planning boards 6nd national
committees. These various committee ,linkages  provide d network for evaluating soil
survey technology in terms of its suitability for use in solution of current and
anticipated land use problems. SSI is a major mechanism for technology transfer of
research findings developed at AKS  and other research facilities in the NCR.
Policies of NCSS are evaluated by the NCR-3 with respect to their impact on land
users and AES within the region.

In summary, NCR-3 provides a forum for contributing to the scientific
foundation that guide collection of SSI and its interpretation and extrapolation.
It provides a mechanism for evaluating and refining NCSS directives to suit local
and state needs within NCR, which is facilitated by participation of committee
members on national committees of the NCSS. NCR-3, through its three members on
the Soil Taxonomy committee, contributes to the evaluation of all proposed
modifications to Soil Taxonomy. If Soil Taxonomy is going to remain an important
vehicle for technology transfer, then it muet be refined and updated continually
as new knowledge about world soils is obtained. Finally, NCR-3 provides an
essential mechanism for development of cooperative research initiatives among the
various states and timely dissemination of soil survey-related research findings
from individual participants.

IV. Committee objectives:
1. Publish the NC regional soil map.
All state maps and legends are complete and the joins between states have been
resolved. A cost estimate is being determined and permission to publish will be
sought from the appropriate Regional Research Committee. Data bases will be tied
to the regional soil map.
2. Develop hydric soil identification procedures for the NCR.
NCR-3 has developed a proposed definition of hydric soils in the NCR. It is
anticipated that regional rather than national field indicators of hydric soils
would be more useful and appropriate for the identification of hydric soils and
wetlands.
3. Develop standards and criteria for using soil maps for site specific soil
surveys for multiple uses including precision farming.
A subcommittee of NCR-3 has been established on needs and standards for using site
specific soil survey maps. Committees of both the NCR and NCSS Conferences have
been working on scale (approximately 1:4800  to 1:7200),  legend, standards and
procedures for detailed site specific soil survey. On-site investigations can be
used for many purposes including: precision farming, tax assessment, soil quality,
soil ecological mapping and urban development. The roles of the public and private
soil scientists will need to be addressed.
4. Develop outreach methodology for dirssminating  soil survey information.
Pedological modules will be developed and put on the world-wide-web (internet)



permitting easy access by the public  and various usezs. Other outreach activities
wiil be daveloped to in:'xm  users of the next generation of the soil survey.

Committee goals include:
1. Create the critical mass necessary for scientists at the various AES to have an
impact of quality control and formulation of policy and direction for the NCSS
program on both a regional and national basis.
2. Identify specific soil and land-use research needs that will benefit from a
regional or sub-regional approach that can either build upon existing initiatives
in individual states or address a timely emerging need.
3. Coordinate official NCR representation on national NCSS and Soil Taxonomy
committees and relay/evaluate national recommendations and initiatives to
pertinent groups throughout the region.
4. Develop and coordinate extension and educational activities related to NCSS.

V. NCR-3 participants:
Illinois (Dr. K. Olson), Indiana (Dr. D. Franzmeier),  Iowa (Dr. T. Fenton),
Kansas (Dr. M. Ransom), Michigan (Dr. 0. Mokma),  Minnesota (Dr. P. Robert),
Missouri (Dr. R. Niles),  Nebraska (Dr. M. Kuzila),  North Dakota (Mr. D. Hopkins),
Ohio (Dr. N. Smeck), South Dakota (Dr. D. Nalo), Wisconsin (Dr. K. McSweeney),
"SDA,NRCS (Hr. J. Hccloskey), USDA,CSREES  (Dr. 6. Schmidt), Administrative Advisor
(Dr. G. Ham)

“ I . Highlights of Committee activities and accomplishments since last approval:
1. NCR-3 initiated action to address the classification of eroded soils. This
initiative resulted in the converiing  of a regional workshop on eroded soils that
focused future efforts on two tasks: 1) an.improved  definition of accelerated
erosion and 2) modifications to Soil Taxonomy to appropriately classify soils that
have been subjected to accelerated erosion. A committee was formed to address each
task. Each Committee reported progress at the 1995 NCSS Conference and solicited
additional input. deliberations  will continue at the 1996 Regional Soil Survey
Conference. Such refinements in the NCSS are essential to continued improvement in
our soils data base.
2. NCR-3 members continue to play an important role in developing plans for a
variety of soil survey updates in the region. These will be conducted within the
divisions of Major Land Resource Areas (MLPAs), most of which transgress state
boundaries.
3. NCR-3 has completed a draft of an updated regional soils map with an
interpretative legend.
4. Co-hosted the 1994 joint West-Midwest Soil Survey Conference in Coeur  d'Alene,
Idaho. This conference was organized to transfer soils knowledge between regions.
The 1996 NCR Soil Survey Conference will be held in Rapid City, South Dakota.
5. NCR-3 has developed a draft document proposing a definition of hydric soils in
the North Central Region. This document was used by both the Chairman of the
Hydric Soils committee of the 1995 NCSS conference and the NRCS who are developing
"Field Indicators of Hydric soils of the United States".
6. NCR-3 continues to provide official representatives to the following:

- National Soil Survey Technical Center Advisory Committee
- "Needs and Standards for Using Soil Survey Maps in Precision Farming"

sub-committee of the NCR-3
- NCSS Standards Committee
- Midwest Soil Taxonomy committee
- National Soil Database committee

"II. Recommendation from NCA-1:
See attached letter.

George E. Pam, ?+dminiStrative  Advisor

Eldon  Ortman, Chair, NCRA

3
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Record of North Central Soil Survey Conference

Location

1955 Missouri
1956 Michigan
1957 Illinois
1958 Wisconsin
1959 Kansas
1960 Indiana
1961 North Dakota
1962 Ohio
1964 Nebraska
1966 Iowa
1968 Minnesota
1970 Illinois
1972 South Dakota
1974 Missouri
1976 Michigan
1978 Wisconsin
1980 Indiana
1982 North Dakota
1984 Kansas
1986 Ohio
1988 Nebraska
1990 Iowa
1992 Minnesota
1994 Idaho (Illinois)
1996 South Dakota
1998 (Missouri)
2000 (Michigan)

Host Auency

Joint
Joint
Joint
Joint
Joint
Joint
Joint
Joint
Federal
State
Federal
State
Federal
State
Federal
State
Federal
State
Federal
State
Federal
State
Federal
State (Joint)
Federal
State
Federal

Chairman

Ableiter, Aandahl
Westin
Bartelli
Bidwell
Rogers
Elder
Engberg
Riecken
Nelson
Ulrich
Mitchell
Fehrenbacher
Bannister
Scrivner
Harner
Hole
Sinclair
Patterson
Roth
Smeck
Culver
Fenton
Giencke
Ypsilantis, Olson
Schaar
(Miles)
( )

updated 5/16/96 by K. R. Olson
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Meetings and Officers of NCR-3

Date

1934

June 1949

? 1950

June 1951

June 1952

May 1953

Feb. 1954

June 1954

Nov. 1954

Jan. 1955

Jan. 1956

June 1956

Jan. 1957

June 1957

Jan. 1958

June 1958

Jan. 1959

Jan. 1960

Jan. 1961

March 1962

Place

?

Urbana, Illinois

?

Brookings, South Dakota

Columbia, Missouri

Wooster, Ohio

Madison, Wisconsin

Lincoln, Nebraska

Chicago, Illinois

Columbia, Missouri

East Lansing, Michigan

Ames, Iowa

Monticello, Illinois

No meeting held

h4adison,  Wisconsin

No meeting held

Manhattan, Kansas

Lafayette, Indiana

Fargo, North Dakota

Columbus, Ohio

Chairman Secretary

(Committee just organized)

H. H. Krusekopf

F. F. R&ken

F. F. Riecken

E. P. Whiteside

E. P. Whiteside

F. C. Westin

F. C. Westin

N. Holowaychuk

N. Holowaychuk

R. T. Ode11

N. Holowaychuk

R. T. Ode11

F. D. Hole

F. D. Hole

H. P. Ulrich

H. P. Ulrich

H. F. Ameman

0. W. Bidwell-

H. W. Omodt

___

___

E. P. Whiteside

F. C. Westin

F. C. Westin

N. Holowaychuk

N. Holowaychuk

R. T. Odell

R. T. Odell

F. D. Hole

R. T. Ode11

F. D. Hole

H. P. Uhich

H. P. Ulrich

H. F. Arneman

H. F. Ameman

0. W. Bidwell

H. W. Omodt

J. A. Elder
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Dec. 1962

June 1963

Jan. 1964

Jan. 1965

Mar. 1966

Jan, 9, 10, 1967

Mar. 18, 19, 1968

Mar. 17, 18, 1969

Mar. 2, 1970

Apr. 22, 23, 1971

Apr. 18, 1972

Nov. 28, 1973

Apr. 9, 1974

Nov. 18, 19, 1975

May 6, 1976

Oct. 25, 1977

Feb. 2, 1978

Oct. 17, 1979

May 21, 1980

2

Place of Meeting

Minneapolis, Minnesota

East Lansing, Michigan

Lincoln, Nebraska

Chicago, Illinois

Ames, Iowa

O’Hare Inn, Des Plaines, IL

St. Paul, Minnesota

Chicago, IL

Champaign, IL

Ramada (O’Hare) Inn,
Schiller Park, IL

Rapid City, South Dakota

U. of Wise.,  Madison, WI

Osage Beach, MO

Chicago (O’Hare) Holiday Inn,
Schiller Park, IL

Traverse City, MI

St. Louis, MO

Madison, WI

Holiday Inn, NE
Lincoln, NB

Lafayette, IN

Chairman

J. A. Elder

C. L. Scrivner

C. L. Scrivner

F. C. Westin

F. F. R&ken

G. A. Johnsgard

E. P. Whiteside

N. Holowaychuk

F. D. Hole

R. H. Rust

0. W. Bidwell

D. P. Franzmeier

Hollis W. Omodt

T. E. Fenton

J. B. Fehrenbacher

F. C. Westin

N. E. Smeck

G. B. Lee

Del Mokma

Secretarv

C. L. Scrivner

F. C. Westin

F. C. Westin

F. F. R&ken

G. A. Johnsgard

E. P. Whiteside

N. Holowaychuk

F. D. Hole

R. H. Rust
F. C. Westin,  Acting

0. W. Bidwell

D. P. Franzmeier

Hollis W. Omodt

T. E. Fenton

J. B. Fehrenbacher

F. C. Westin
D. Malo,  Acting

N. Smeck

G. B. Lee

Del Mokma

Dave Lewis



D&e Place of Meeting

Nov. 11, 1981 St. Louis, MO

May 5, 1982 Fargo, ND

Nov. 2-3, 1983 Omaha, NE

Apr. 1984 Manhattan, KS

Oct. 30-31, 1985 St. Paul, MN

June 19, 1986 Columbus, OH

Oct. 28-29, 1987 St. Louis, MO

June 22, 1988 North Platte, NE

June 19-20, 1989 Indianapolis, IN

June 7, 1990 Ames, IA

June 11-12, 1991 Omaha, NE

June 15-18, 1992 St. Paul, MN

June 7-9, 1993 Mitchell, IN

June 12-17, 1994 Coeur d’Alene,  ID

June 12-13, 1995 Kansas City, MO

May 19-23, 1996 Rapid City, SD

3
Chairman

Dave Lewis

Dick Rust

O.W. Bidwell

Ivan Jansen

Don Franzmeier

Don Patterson

Tom Fenton

Randy Miles

Gq Lemme

Neil Smeck

Mark Kuzila

Kevin McSweeney

Del Mokma

Pierre Robert

Mickey Ransom

Ken Olson

1997 Don Franzmeier

ktisxww

Dick Rust

O.W. Bidwell

Ken Olson

Don Franzmeier

Don Patterson

Tom Fenton

Randy Miles

Gary Lemme

Neil Smeck

Mark Kuzila

Kevin McSweeney

Del Mokma
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Minutea  of the 1996 North Cmb’al  Re&ud  NCSS Work PIann+ Conference
RapId city, south Dakota

Thlmdsy  May 23. 19%

The Conf-  Businsss  meeting was held on the completion of the cwfemnw  commltce  rcponr. The
mcoting  was u&d to orderly  Gmg Schcllcntrag~r, Chairman.

Jeny Schaar Uu&ed  Mindy Filholm and Bub Hall for all of their  help in making the mating
anaagcmcfllp. He thanked Deana Rcyher and Kent Cocky  for an exccllont  tour, and he Uuked  Pat
Kear and Wayne Bachman for organizing the meeting

Greg  asked for a motion to accept  tie proposal  of all committees The motion was made. sew&d,  and
passed.

A motion 1~4s  made to disband committw YZ. ami to c=anlimx  wnmittccs  1.3, and 4. Tk motion was
secondul  and the motion caked.

A motion w made to cs~abtish  a Rsgiolul  Cwpsmtiw  search and Dwelopment  Commitbe.  Each
NCSS Region  would dcisrmina their own com~sition). The  North  Central  Regional  Ceopemtiw
Research  and Developmeat  Ccmmitte  would cotwin  of the following:

1) One member from the Forest Service
2) onem!smtwfromthcBuruuof ImlianAfFairs
3) One member from the Agri~ti  Rscarch  Service
4) Thmc member  tirn the Agricultural Equimant  Stations from (NCR-3)
5) Lipnion  &urn  NSSC - Sarves  as conwnor
6) Pour members  fmm the Naeual  Rswwccr  Conservation Scwiec (State  Soil Scien!&s.  Mojor Land
bunx Arca Leaders,  etc.1

The  motion was samndcd  and carried

A motion ~88 made to ajdauq  it ~85 seconded  and pawal.
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WESTERN/MIDWESTERN REGIONAL COOPERATlVE
SOIL SURVEY CONFERENCE

Soil Survey in Ecosystem Management

Sponsored by

Bureau of Land Management
Idaho Soil Scientist Association

Soil Conservation Service

Special Assistance from

Bureau of Reclamation
Midwestern Region Agricultural Experimental stations

Pintlar Corporation
University of Idaho
U.S. Forest Service

Washington society Professional Soil Scientists
Washington state University

Western Region Agricultural Experimental stations

Other Contributing Organizations

American Excelsior Co.
Coeur d*Alene Tribe

Decagon Devices
Earth Info Inc.

Electronic Data Solutions
Idaho Conservation League

Idaho Department of Health and Welfare
Idaho Department of Parks and Recreation

Intermountain Resources
National Society of Consulting Soil Scientists

North American Green
Oregon state University

Panhandle Health District
Plum Creek Timber

Holiday Inn Convention Center
Coeur d'lllene, Idaho

June 12 to June 27, 199'



1994 NC68 REGISTRATION LIST

Aho, T e r r y - Soil Conservation Service, Spokane, WA
Allen, Robert - Bureau of Land Management, Reno, NV
Amen, Alan - Bureau of Land Management, Lakewood, CO
Arnold, Richard - Soil Conservation Service, Washington, D.C.
Bachman, Wayne - Soil Conservation Service, Huron, SD
Bare, Scott - Idaho Soil Conservation Commission, Coeur d'Alene, ID
Bargsten, Tom - Bureau of Land Management, Grand Junction, CO
Bautz, Gregory - Bureau of Land Management, Lander, WY

Belohlavy, Francis - University of Nebraska, Lincoln, NE
Benedict, Paul - Soil Conservation Service, Pocatello, ID
Bessinger, Glenn - Bureau of Land Management, Denver, CO
Boettinger, Janis - Utah State University, Logan, UT
Bordenave, Pierre - National Society of Consulting Soil

Scientists, Sandpoint, ID
Botsford, Bruce - Bureau of Land Management, Dillon, MT
Brincken, Edward - Soil Conservation Service, Pasco, WA
Brockmann, Lester - Soil Conservation Service, Lincoln, NE
Busacca, Alan - Washington State University, Pullman, WA

Campbell, Steven - Soil Conservation Service, Spokane, WA
Chugg, Jack - Bureau of Land Management, Coeur d*Alene, ID
Clark, Ronnie - Bureau of Land Management, Lakewood, CO
Collins, Thomas - U.S. Forest Service, Ogden, UT

Condron, Margaret - Office of Surface Mining, Denver, CO
Conway, Stan - U.S. Bureau of Reclamation, Denver, CO
Culver, Jim - Soil Conservation Service, Lincoln, NE

Daugherty, LeRoy - New Mexico State University, Las Cruces, NM

DAversa, Mary - Bureau of Land Management, Prineville, OR
Davis, Phil - American Excelsior Company, Yakima, WA
Davis, Scott - Bureau of Land Management, Lakewood, CO
Dean, David - Electronic Data Solutions, Jerome, ID
DesLauriers, Lynn - Soil Conservation Service, Eagan, MN
Dollarhide, Bill - Soil Conservation Service, Reno, NV

Duncan, Bradley - Soil Conservation Service, Okanogan, WA
Engel, Robert - Soil Conservation Service, Lincoln, NE



Fenton, Thomas - Iowa State University, Ames, IA
Folsche, Dick - Soil Conservation Service, Ft. Worth, TX
Fortner, Jim - Soil Conservation Service, Lincoln, NE
Fosberg, Maynard - University of Idaho-Retired, Moscow, ID
Foster, Rick - U.S. Forest Service, Anchorage, AX
Francis, Jim - Bureau of Land Management, Sacramento, CA
Franks, Carol - Soil Conservation Service, Phoenix, AZ
Franzmeier, Don - Purdue University, W. Lafayette, IN
Frederick, William - Soil Conservation Service, Grand Lodge, MI
Freeouf, Jerry - U.S. Forest Service, Lakewood, CO
Gardner, Brian - Idaho Soil Conservation Commission, Orofino, ID
Gareis, Gerhard - Bureau of Land Management, Burns, OR
Garner, Eddie - Bureau of Land Management, Las Vegas, NV
Gehring, Richard - Soil Conservation Service, Columbus, OH
Geller, Alice - Missouri Dept. of Nat. Res., Jefferson City, MO
Gentry, Herman - Soil Conservation Service, Ellensburg, WA
Gerber, Tim - Ohio Dept. of Natural Resources, Columbus, OH
Gerken, Jonathan - Soil Conservation Service, Columbus, OH
Gordon, Chuck - Soil Conservation Service, Bozeman, MT
Greene, Annie - U.S. Forest Service, Dillon, MT
Gross, Renee - Soil Conservation Service, Lincoln, NE

Haagen,  Ed - Soil conservation Service, Moscow, ID
Ham, George - Kansas State University, Manhattan, KS
Handler, John - Soil Conservation Service, St. Paul, MN
Harris, Grant - Decagon Devices, Pullman, WA
Haupt, Jon - Bureau of Land Management, Boise, ID
Heidt, C. J. - Soil Conservation Service, Bismarck, ND
Heil, Dennis - Soil Conservation Service, Portland, OR
Hendricks, David - University of Arizona, Tucson, AZ
Hipple, Karl - Soil Conservation Service, Spokane, WA

Hoffmann, Glenn - Soil Conservation Service, Orofino, ID
Hopkins, David - North Dakota State University, Fargo, ND
Hovland, Dwight - Bureau of Land Management, Anchorage, AK

Huntington, Gordon - University of California, Davis, CA
Ikawa, H. - University of Hawaii, Honolulu, HI

Indorante, Sam - Soil Conservation Service, Belleville, IL



I
I
1
I
I
1
I
I
I
1.
I
I
I
I
I
I
I
I
1

Janeway.  Mark - North American Green Inc., Evansville, IN
Jeppesen, Darwin - Bureau of Land Management, Idaho Falls, ID
Kehne, Jay - Soil Conservation Service, Ephrata, WA
Kelly, Gene - Colorado State University, Fort Collins, CO
Klink, Robert - Bureau of Indian Affairs, Portland, OR
Krapf, Russell - Bureau of Land Management, Phoenix, AZ
Kukachka, Bob - Soil Conservation Service, Soda Springs, ID
Kuzila, Mark - University of Nebraska, Lincoln, NE
Lammers, Duane - U.S. Forest Service, Corvallis, OR
Langridge, RUSS - Soil Conservation Service, Portland, OR
Linnel, Lyle - Bureau of Land Management-Retired, Coeur d'Alene, ID
Lockridge, Earl
Loerch, Cameron
Lubich, Kenneth

Madenford, Gary

Soil Conservation Service, Lincoln, NE
Soil Conservation Service, Lincoln, NE

Soil Conservation Service, Madison, WI
Bureau of Land Management, Boise, ID

Maurer, Dave - Bureau of Land Management, Medford, OR
Maxwell, Harold - Soil Conservation Service, Boise, ID
Maynard, Catherine - U.S. Forest Service, Helena, MT
Mccaleb, Nathan - Soil Conservation Service, Lincoln, NE
McCloskey,  Joe - Soil Conservation Service, St. Paul, MN
McDaniel, Paul - University of Idaho, Moscow, ID
McGrath,  Chad - Soil Conservation Service, Boise, ID

McVey, Shawn - Soil Conservation Service, Preston, ID
Meurisse, Robert - U.S. Forest Service, Portland, OR

Miles, Scott - U.S. Forest Service, Redding, CA
Miller, Chris - Soil Conservation Service, Selah, WA
Miller, K. Ed - Ohio Dept. of Nat. Res., Columbus, OH
Mitchell, Robert - Bureau of Land Management, Miles City, MT

Mokma, Delbert - Michigan State University, East Lansing, MI
Monger, Curtis - New Mexico State University, Las Cruces, NM

Moore, Joe - Soil Conservation Service, Anchorage, AK
Muckel, Gary - Soil Conservation Service, Lincoln, NE

Murphy, Dennis - Bureau of Land Management, Montrose, CO
Natsuhara, Charles - Soil Conservation Service, Olympia, WA

Nesser, John - U.S. Forest Service, Missoula, MT
Nielsen, Gerald - Montana State University, Bozeman, MT
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Oelmann, Douglas - Soil Conservation Service, Des Moines, IA
Olson, Dale - Soil Consultant, Pasco, WA
Olson, Kenneth - University of Illinois, Urbana, IL
Page, Richard - Bureau of Land Management, Salt Lake City, UT
Page-Dumroese, Debbie - U.S. Forest Service, Moscow, ID
Parham, Tommie - Soil Conservation Service, Albuquerque, NM
Peterson, Neil - Soil Conservation Service, Boise, ID
Radek, Kenneth - U.S. Forest Service, Okanogan, WA
Raney, Ronald - Soil Conservation Service, Okanogan, WA
Ransom, Mickey - Kansas State University, Manhattan, KS
Reedy, Thomas - Soil Conservation Service, Lincoln, NE
Renthal,  Jim - Bureau of Land Management, Phoenix, AZ
Robbie, Wayne - U.S. Forest Service, Albuquerque, NM
Robert, Pierre - University of Minnesota, St. Paul, MN

Rolph, Steven - Bureau of Indian Affairs, Nespelem, WA
Schaar, Jerome - Soil Conservation Service, Huron, SD
Scheffe, Ken - Soil Conservation Service, Albuquerque, NM
Schellentrager, Gregg - Soil Conservation Service, Des Moines, IL
Schlepp, Richard - Soil Conservation Service, Salina, KS
Schroeder, Darrell - Soil Conservation Service, Casper, WY
Schuler, Rick - Bureau of Land Management, Cheyenne, WY
Shetron, Stephen - Michigan Tech University, Houghton, MI

Sinclair, Ray - Soil Conservation Service, Lincoln, NE
Smeck, Neil - Ohio State University, Columbus, OH
Smith, Chris - Soil Conservation Service, Honolulu, HI

Smith, Dave - Soil Conservation Service, Davis, CA
Sobecki, Terry - Soil Conservation Service, Portland, OR
Swenson, Hal - Soil Conservation Service, Boise, XD

Thiele, James - Soil Conservation Service, Bismarck, SD
Thompson, Bruce - Soil Conservation Service, Columbia, MO
Tugel, Arlene - Soil Conservation SeNiCe, Portland, OR

Vogt, Kenneth - Soil Conservation Service, Columbia, MO

Waite, Don - Bureau of Land Management, Reston, VA
Walters, Alan - Soil Conservation Service, Naches, WA

Weisel, Charles - Soil Conservation Service, Coeur d'Alene, ID
Wettstein, Carol - Soil Conservation Service, Lakewood, CO

a
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White, Dean - Soil Conservation Service, Waterville, WA

1
Winward, Rulon - Soil Conservation Service, Rexburg, ID

Ypsilantis, Bill - Bureau of Land Management, Coeur d'Alene, ID
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Monday, June 13

a:00 - 9:oo

B:OO-3:30

9:oo - 9:15

9:15 - 9:30

9:30 - 9:45

9:45 - 1o:oo

1o:oo - IO:30

10:30 - 10:45

10:45 - 11:oo

1l:OO - 11:15

11:15 - 11:30

11:30 - l:oo

l:oo - I:15

1:15 - 1:30

1:30 - 2:oo

2:00 - 2:30

Registration
- Bay 1, Convention Center, Holiday Inn

Exhibitor's Bession
- Foyer of Convention Center/Lobby, Holiday Inn

Opening Remarks
- Bill Ypsilantim,  Conference Chairperson, Bureau of Land
Management, Coeur d'Alene, ID

Welcome by Bureau of Land Management
- Del Vail, State Director, Boise, ID

Welcome by Soil Conservation Service
- Ed Burton, Deputy State Conservationist, Spokane, h’A

Welcome by Forest Service
- John Nesser, Region 1 Soil Scientist, Hissoula, MT
- David Jolly, Regional Forester, Hissoula, MT

Break

Welcome by University of Idaho
- Dr. David Lineback, Dean, College of

Agriculture, Moscow, ID

Agency reports:

Soil Conservation Service
- Dr. Richard Arnold, Director, Soil Survey Division,

Washington, D.C.

Bureau of Land Management
- Glenn Bessinger, Soil Program Lead, Washington, D.C.

Forest Service
- Wayne Robbie, Region 3 Soil Scientist,

Albuquerque, NM

Lunch

Western Region Agricultural Experimental Stations
- Dr. Gene Kelly, Colorado State University,

Fort Collins, CO

Midwestern Region Agricultural Experimental Stations
- Dr. Pierre Robert, University of Minnesota, St. Paul, HN

The Great Flood
- Brian Rowder, Farragutt  State Park, ID

Geological and Pedologio History of the Palouse

;r
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2:30 - 3:00

3roo - 3:30

3:30 - 4:15

4:lS - 5:oo

6:30 - 7:oo

7:oo - 9:oo

- Dr. Alan Busacca, Washington State University

Volcanic Ash Influenced Soils of Idaho
- Dr. Paul HcDaniel, University of Idaho

Break

Agency Meetings

Soil Conservation Service, Wsstam/Widuestem  Regions
- Bay 2, Convention Center, Holiday Inn

Agricultural Experimsatal Stations,
We#tem/bIidwcstarn Regions

- Boardroom, Holiday Inn

US Forest Service
- Conference Room, Comfort Inn

Bureau of Land Hanagament
- Coeur d'Alene Room, Shilo Inns

Soil Conservation Service, Western Region
- Bay 2, Convention Center, Holiday Inn

Soil Conservation Service, Midwestern Region
- Bay 1, Convention Center, Holiday Inn

Agricultural Experimental Stations, NCR4
- Small Conference Room, Shilo Inns

Agricultural Experimsntsl Stations, WRCC-30
- Boardroom, Holiday Inn

US Forest Service (continuation)
- conference Room, Comfort Inn

Bureau of Land Hanagament (continuation)
- Coeur d'Alene Room, Shilo Inns

Boarding time for cruise boat.

Conference reception on the Coeur d*Alene cruise
boat. Eric Thomson, BLM, Coeur d'Alene, ID will
provide commentary at points of interest about BLX
management on the lakeshore. spouses welcome!
(cruise departure at 7 p.m. sharp)



I
Tuesday, June 14

1
9:oo - 3:30 Exhibitor's Session

- Foyer of Convention Center/Lobby, Holiday Inn

8:OO - 8:20 Ecosystem Management Overview 1 Forest Xealth I
Assessment

- John Newer, USFS, Missoula, MT

a:20 - 8:40 Soil Relationships to Ecosystem Uanagement
I

- Robert Meurieee,  USFS, Portland, OR

8:40 - 9:00 Ecosystem Basis for Soil Survey II
- Jim Culver, SCS, Lincoln, NE

9:oo - 9:lO Field trip orientation
I

9:lO - 1O:IO Poster sessions
- Foxies Lounge area, Holiday Inn

Special Use Soil Survey for Desert Tortoise- Eddie Garner, BLN, Las Vegas, NV 1
Soil Survey Enhancement and Ecological Site 1
Correlation

- Al Amen, BLH, Denver, CO

Slashburn Effects on a Gpodosol in the Rain Forest of 1
the Humid Tropics

- Arlene Tugel and John Kimble, SCS, Portland, OR

Analysis Based on Ecosystem Happing Hierarchies
I

- Cathy Maynard, USFS, Helena, MT

Special Soil Surveys and Pigmy Rabbit I
- Jay Kehne, SCS, Spokane, WA

Riparian Area Management to Range Reform 94
- Ronnie Clark, BLH, Lakewood, CO I

Seasonal Occurrence of Perched Water Tables in the
Eastern Palouse Region

- Rod Gabhart, University of Idaho, Moscow, ID
II

Procedures for Proposing Changes to Soil Taxonomy
- Robert Engel, Robert Ahrens and John Witty, 1

SCS, Lincoln, NE

Biological Control of Noxious Weeds
- Robert Mitchell, BLH, Miles City, MT 1

IO
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1O:lO - 10:40 Break

10:40 - 12:oo Committee Meetings

The Role of NCSS in Sits Specific Soil Surveys
- Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
- Coeur d'Alene Room, Shile Inns

Ecosystem Based Soil Surveys for ReSOurce Planning
- Bay 2, Convention Center, Holiday Inn

Distribution and Access to Soil Survey Data
- Small Conference Room, Shilo Inns

Redefining the Cooperative Role in NCSS
- Boardroom, Holiday Inn

New Ways of Making Soil Survey InterpretatiOns
- Conference Room, Comfort Inn

12:oo - 1:15 Lunch

1:15 - 3:oo committee Meetings

The Role of NCSS in Site Specific Soil Surveys
- Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
- Coeur d'Alene Room, Shilo Inns

Ecosystem Bafed Soil Surveys for Resource P l a n n i n g
- Bay 2, Convention Center, Holiday Inn

Distribution and Access to Soil Survey Data
- Small Conference Room, Shilo Inns

Redefining the Cooperative Role in NCSS
- Boardroom, Holiday Inn

New Ways of Making Soil Survey Interpretations
- Conference Room, Comfort Inn

3:oo - 3:30

3:30 - 4:45

Break

committee Heetings

The Role of NCSS in Site Specific Soil Surveys
- Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
- Coeur d'Alene Room, Shilo Inns

Ecosystem Based Soil Surveys for Resource Plaoning
- Bay 2, Convention Center, Holiday Inn

Distribution and Access to Soil Survey Data
- Small Conference Room, Shilc Inns



1:oo - a:30

7:30-8:30

Redefining the Cooperative Role in NCSS
- Boardroom, Holiday Inn

New Hays of Making Soil Survey Interpretations
- Conference Room, Comfort Inn

NCR3 Nesting
- Coeur d'Alene Room, Shilo Inns

Idaho Soil Scientist Association Meeting
- Bay 1, convention center, Holiday Inn
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Wednesday,.lunelS

Qonference Field Tow

Bueaes Depart from Holiday Inn parking lot at 7:00 a.m.

stop 1 - Patterned Ground/Channeled Scabland Soil - Miller Ranch,
Washington (arrive 8:05, depart 9:05)

stop 2 - Palouse Paleosols - Ewan, Washington (arrive 9:25, depart
lo:201

stop 3 - Lunch stop - Steptoe Butte, Washington (arrive 11:20, depart
12:20)

stop 4 - Loess Soil on Forest Site Converted to Cropland -
Setters, Idaho [arrive 1:45, depart 2:45)

stop 5 - VolCaniC  Ash Soil - Fourth of July Pass, Idaho (arrive 3:30
depart 4:30)

Busses Arrive at Holiday Inn parking lot at 5:00 p.m.



Thursday, June 16

8:OO - a:20

a:20 - a;40

a:40 - 9tOO

9 : o o  - 9120

9:20 - 9:40

9:40 - 1 o : o o

1 o : o o  - 10:30

10:30  - 10:50

10:50 - 11:lO

11:lO - 11:30

11:30 - l:oo

l:oo - 1:20

1:20 - 1:40

1:40 - 2:oo

2:oo - 2:20

2:20 - 2:40

2:40 - 3:20

An Integrated Landscape Resource Analysis Approach to
Comprehensive Watershed Management
- Al Amen, BLH, Denver, CO

Variation of Surface Soil Salinity on Steep Wancos
Shale Ecosystems

- Dennis Murphy, BLH, Montrose, CO

Long Term Soil Productivity and Volcanic Ash Soils
- Debbie Page-Dumroese, USFS, Hosccw, ID

Ecosystem Mapping Rierarchies; Aquatic and
Terrestrial

- Cathy Maynard, USFS,  Helena, MT

overview of Forest Ecosystems
- Dr. David Perry, Oregon State University,

Corvallis, OR

Soil Invertebrates in a Forest Ecosystem
- Dr. Andy Holdenke, Oregon State University,

Corvallis, OR

Break

SWAPA
- Nathan HcCaleb, SCS, Lincoln, NE

Restoring Riparian Ecosystems
- Wayne Elmore, BLW, Prineville, OR

Water Quality
- Terry Sobecki, SCS, Portland, OR

Lunch

Conservation Efforts along the Coeur d*Alene River
- Frank Frutchey, Kootenai County, Coeur d'Alene, ID

Wetland Delineations
- A r l e n e  Togel, SCS, Portland, OR

Water Quality Issues and Related Soil Information
Needs in the Clark Fork-Pend Oreille Watershed

- Ruth Watkins, Tri-State Implementation Council,
Sandpoint, ID

Incorporation of Soil Information into Cumulative
Effects Analysis in Idaho

- Brian Sugden, Plum Creek Timber, Columbia Falls, MT

NASIS
- Harold Maxwell, SCS, Boise, ID

Break
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3;20 - 3:40 PM-10
- Jim Carley, SCS (retired), Spokane, WA

3140 - 4:oo The Role of the Soil Scientist in Land Use Planning -
A Consultant's Perspective

- Pierre Bordenave, InterMountain Resources,
Sandpoint, ID

4:oo - 4:30 A century Minus Five ---- and Counting
- Dr. Richard Arnold, SCS, Washington, D.C.



I

Friday, June 17
I
I
I

8:OO - 8:20

8:20 - 8:40

8:40 - 9:00

9:oo - 9:20

9:20 - 9:40

9:40 - 1o:oo

1o:oo - 10:30

10:30 - 10:50

10:50 - 11:lO

11:lO - 11:30

11:oo - 12:oo

12:oo

1200 - 3:oo

National Ecological Hierarchy
- Tom Collins, USFS,  Ogden, UT

Use of Soil Information for Assessing Ecosystem
li'ealth

- Phil Cernera, Coaur d'Alens Tribe, Plummer, ID

A Political Perspective on Ecosystem Management and
Its Consequences to Idaho

- Senator nary Lou Reed, Idaho state Senate, Boise, ID

Committee report5

Role of NC8S in Site Specific Soil Surveys
- Del Hokma,  Michigan State University,

East Lansing, M I

Drastically Disturbed Soils
- Sam Indorante, SCS, Illinois

Ecosystem Based Soil Surveys for Resource Planning
- Robert Heurisse,  USFS, Portland, OR

Break

Distribution and Access to Soil Survey Data
- Scott Davis, ELK, Lakewood, CO

Redefining the Cooperative Role in NCSS
- Paul McDaniel, University of Idaho

New Ways of Making Soil Survey Interpretations
- Arlene Tugel, SCS, Portland, OR

West Region business meeting
- Bay 2, Convention Center, Holiday Inn
- Dennis Heil, SCS, Portland, OR

Midwest Region business meeting
- Bay 1, Convention Center, Holiday Inn
- Nathan HcCaleb, SCS, Lincoln, NE

Adjourn

Steering committee mooting
- Coeur d'Alene Room. Shilo Inns
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FACILITATORS

pondav, June 13

morning

afternoon

Bill Ypsilantis, BLM, Coeur d*Alene, ID

Russ Xrapf, BLM, Phoenix, AZ

Tuesdav. June 14

morning Tommie Parhan, SCS, Albuquerque, NM

Thursday. June 16

morning Annie Greene, USFS, Dillon, MT

afternoon Mary Davarsa, BLN, Prineville, OR

Fridav, June 17

morning Dennis Heil, SCS, Portland, OR
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Exhibitor's Session

American Excelsior Company
Phil Davis, sales
609 8. Front Street
Yakima, WA 98901
206-462-7263

Decagon Devices
Grant Harris, Sales
AgVisioa Sales Department
P.O. BOX 835
Pullman, WA 99163
509-332-2756

Electronic Data Solutions
David Dean, Sales
P.O. BOX 31
Jerome, ID 83338
208-324-8006

National Society of Consulting Soil Scientists
Pierre Bordenave, President
111 Cedar Street, Suite 8
P.O. Box 1724
Sandpoint, ID 83864
208-263-9391

North American Green
Mark Janeway, Sales
313 NE 81st Street
Seattle, WA 98115
206-524-1273
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Western/Midwestern Regional
Cooperative Soil Survey Conference

Soil Survey in Ecosystem Management

Conference

Dennis U. Eeil, Permanent Chair
Soil Conservation Service
West National Technical Center
511 N.W. Broadway, P.m. 248
Portland, OR 97209-3489
(503) 326-2851

Alnn Buswzca,  Profwsor
Dept. of Agronomy C Soils
Washington State University
Pullman, WA 99164
(509) 335-2381

Toi Collie*, Soil Scientist
Forest Service
Federal Building
324 25th Street
Ogden, UT 84401
(801) 625-5357

Robart Klink
Bureau of Indian Affairs
911 N.E. 11th Ave.
Portland, OR 97232-4169
(503) 231-6751 ext. 313

Harold Maxwell, State Soil Scientist
Soil Conservation Service
3244 Elder Street, Rm. 124
Boise, ID 83705
(208) 334-1348

Steering Committee

Paul McDaniel, Professor
Dept. of Plants, Soils, 6

Entomological Sciences
University of Idaho
Hoecow, ID 83843
(208)885-7012

Ken Olnon, Professor
Agronomy Dept.
University  of Illinois, Urbana
1102 S. Goodwin Ave.
Turner Hall, Pin. W4Olc
Urbana, IL 61801
(217) 333-9639

Bill Yprilantis, Conference Chair
Bureau of Land Management
1808 N. 3rd St.
Coeur d'Alene, ID 83814
(208) 769-5025

James Carley, State Soil Scientist
Soil Conservation Service
Rock Point Tower II, Suite 450
W. 316 Boone Ave.
Spokane, WA 99201-2349
(509) 353-2339

Bruce Frazier, Professor
Crop Soil Science
Washington State University
Pullman, WA 99164
(509) 335-2381

Lyle Linnoll, Conference Secretary
Bureau of Land Hgmt. (retired)
E. 5305 French Gulch Road
Coeur d'Alene, ID 838144
(208) 664-2961

Nathan HcCsleb, Permanent Chair
Soil Conservation Service
Hidwest National Technical
Federal Building, Rm. 152
100 Centennial Mall North
Lincoln, NE 68508-3866
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I'm very happy to have this opportunity to welcome you to
The Gem State - Idaho. Idaho is truly the "Gem of the West"
with the deepest canyon on the North American continent,
many of the west's great untamed rivers, majestic mountain
ranges, and immense wilderness areas. Dramatic elevation
ranges in the state are illustrated by Mt. Borah at over
12,000 feet and the inland seaport of Lewiston at a mere 750
feet above sea level.

The uncompromising beauty of this state is reflected in the
clear waters of its over 2,000 lakes. In fact, Idaho has
the greatest concentration of lakes of any western state.
These lakes are a fisherman's paradise. A few months ago, a
local fisherman caught a record setting 43 pound Mackinaw
out of Lake Pend Oreille, the largest lake in the state
located just 18 miles north of Coeur d@Alene. And later
today, you will have an opportunity to enjoy a cruise on
Lake Coeur d'Alene which was rated as one of the five most
beautiful lakes in North America by National Geographic.

Idaho is a large, uncrowded state. With almost 53 million
acres of land, it is the nation's 11th largest state yet
only ranks 40th in population. Even though it is one of the
fastest growing states in the U.S., its population just
recently surpassed one million people. In fact, there are
more sheep and cattle in Idaho than people.

Idaho has a rich historical heritage. The Lewis and Clark
expedition crossed the Bitterroot Range at Lola Pass and
followed the Selway and Clear-water Rivers to the Snake River
in 1805.

Between 1842 and 1860, three hundred thousand emigrants
traveled west along the Oregon Trail. One hundred fifty
years later, wagon ruts are still visible along the 580

30
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miles of the trail crossing southern Idaho. The 150th
anniversary of the trail was celebrated in 1993 through the
successful cooperation of BLM and numerous other
organizations.

In 1846, Idaho was acquired by the United States as part of
the American territory agreed to in the Webster-Ashburton
Treaty with Great Britain. Idaho Territory was created in
1863. It included Montana until 1864, and most of Wyoming
until 1868. On July 3, 1890, Idaho became the 43rd state.

Almost two-thirds of Idaho is federally owned. The Bureau
of Land Management administers nearly 12 million acres or
about 22 percent of the land in the state. This land
encompasses a wealth of natural and historic resources.

Public land administration has come a long way since the
passage of the Taylor Grazing Act of 1934 and the inception
of the BLM in 1946. Demands on the resources are
continually increasing and becoming more diverse. Laws and
regulations that guide our management are infinitely more
complex than they were just a few years ago. The challenges
that face us are considerable, but the Bureau of Land
Management in Idaho is ready to meet those challenges in a
professional manner and forge ahead into new frontiers of
land stewardship thru Ecosystem Based Management.

To provide you with an idea of the scope of the task facing
BLM, let me acquaint you briefly with some of the unique
resources in our care and some of the critical issues we are
tackling. BLM administers almost 1,800 miles of spawning
and rearing habitat in the Pacific Northwest: 70 percent of
which occurs in Idaho. Sockeye salmon were listed as an
endangered species in November 1991 and three races of
Chinook salmon were listed as threatened in May 1992.
Listing requires federal agencies to avoid any further
losses and undertake actions to recover the species.
Section 7 of the Endangered Species Act requires federal
agencies to consult with the National Marine Fisheries
Service to determine if proposed actions comply with the
act. BLM has reviewed all ongoing actions, including
livestock grazing, recreation, mining, timber harvest, and
road construction and maintenance to determine which
activities "nay affect II the listed salmon species. Hundreds
of biological evaluations and assessments have been prepared
and consultation is proceeding. This is a tremendous
workload which greatly influences how these traditional
public land activities are conducted. I can assure you the
BLM is committed to protecting the habitat of these listed
species.
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The Snake River Birds of Prey Area, located just outside
Boise, has the highest known nesting density of raptors in
North America. Over 700 nesting pairs of 15 different
species of eagles and hawks occur within this area, most of
which is managed by BLM.

Major populations of deer, elk, moose, and Rocky Mountain
bighorn sheep winter on BLM land. Approximately 95 percent
of the California bighorns, 80 percent of the antelope and
80 percent of the sage grouse populations in the state are
dependent upon BLM land for habitat.

Threatened and endangered plants also are important
components of the ecosystem on public lands. The Coeur
d'Alene District has developed a recovery plan for
MacFarlane's Four O'clock, Idaho's only endangered plant
species.

A 119-miles stretch of the South Fork of the Snake River in
eastern Idaho has been identified by the U.S. Fish and
Wildlife Service as Idaho's most important cottonwood
riparian ecosystem. It is also one of the most significant
bald eagle nesting areas in the United States, producing
about one-half of the bald eagles born in Idaho.

BLM is cooperating with the Idaho Department of Fish and
Game, Ducks Unlimited, and the Idaho Nature Conservancy to
conserve and improve fish and wildlife habitat in the
Thousand Springs/Chilly Slough areas. These areas contain a
wide diversity of wildlife as well as a highly productive
trout fishery, and public recreational opportunities.

Recreational use of public lands has mushroomed in recent
years. The river management program involving the Lower
Salmon, Bruneau/Jarbridge, and Owyhee  RiVerE has received
national recognition. New programs, such as watchable
wildlife, cave management and management of BLM's Back
Country Byways, are rapidly expanding. Tourism is the
fastest growing industry in Idaho and BIN provides
recreation sites and unspoiled lands that draw travellers
from around the world.

Range Reform and changes in the mining claim fee structure
have had a profound impact on the workload of the BLM in
Idaho and elsewhere. Thousands of public inquiries have had
to be answered regarding these complex, ongoing issues.
Just last Wednesday, over 50 formal hearings were jointly
held with the USFS throughout the west to obtain public
comments on the administration's Range Reform 94 proposals,
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The Clean Water Act amendment of 1987 placed additional
emphasis on nonpoint source pollution control by requiring
ELM to meet the requirements of the State of Idaho Nonpoint
Source Management Program and the Idaho Antidegredation
Regulations.

Third-order soil surveys have been completed on
approximately 97 percent of the public lands in Idaho, with
Butte County the last major mapping effort in the state.
The soil surveys are being correlated with the range sites
and habitat types. New soil initiatives will center on the
assessment of ecosystem health.

Management of various programs, such as soil, water, range,
wildlife, forestry, minerals, lands, recreation, and others,
has been the traditional means of administering the wide
.array  of resources and uses of the lands the BLM
administers. However, the emphasis is shifting towards
Ecosystem Based management of the entire state.

Idaho BLM is at the leading edge of this conversion to
ecosystem-based management. The State of Idaho has been
divided into four ecoregions: the Upper Columbia River,
Salmon/Clearwater Rivers, Lower Snake River and the Upper
Snake River. These ecoregions have been further subdivided
into ecosystem management areas. At the present time, 10
ecosystem management areas have been designated. Additional
ecosystem management areas will be designated as the process
continues.

The ecosystem management process within BLM will rely
strongly on interdisciplinary teams to develop and implement
on-the-ground management. Cooperation between federal and
state agencies, user interest groups and conservation groups
will be essential to the success of ecosystem based
management. Ecosystems do not conform to political and
agency boundaries and they must be managed, to the greatest
extent possible, without regard to traditional
administrative lines on maps. However, that doesn't infer
that management of private land will be dictated by federal
agencies.

Hopefully, we can work together with private landowners to
build partnerships and develop a consensus about making good
land stewardship decisions that will benefit all interested
parties.

Soil has been described as the "Placenta of the Ecosystem"
since it nourishes all the other components of that system.
Protection of that placenta is critical to the preservation



of health, function, and inherent productive capability of
the ecosystem. Mush of the species richness and diversity
of ecosystems is encompassed in the soil mantle. Thousands
of microbial and macro-invertebrate species and associations
of these species are present in surprisingly small volumes
of soil. We need to discover more about how our management
of the land impacts these and other components of the soil.
Our prosperity, and ultimately our very survival, may depend
upon the answers to these questions.

I know you have a full and informative agenda for your
sessions this week. I hope you can tackle some of the
critical issues facing all of us as we move into ecosystem
based management.

Again, I want to sincerely welcome you to Idaho.
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Welcome to the West/Midwest Regional Work Planning
Conference. We extend a special welcome to our
friends/colleagues from the Midwest region and to the field
and area soil scientists who are able to be here this week.
We extend special thanks to the Coeur d'Alene division of
the Bureau of Land Management for their effort to host this
conference. We are anxious to show our geographic area to
you and to team up with our cooperators during this
conference to discuss ideas and strategies to take us into
the future. There are many new challenges for each of us
with downsizing, reinvention/reorganization efforts and new
and increased requests to meet our customer's needs.

We have a beautiful, unique area which provides the
classroom/laboratory for this workshop. Continental and
alpine glaciation created the U-shaped valleys and the lakes
of Worth Idaho and Northeastern Washington. The numerous
failures of Glacial Lake Missoula created the Channeled
Scablands of Eastern Washington and the volcanoes of the
Cascade Mountain Range have provided the unique parent
materials for the Andisols of this area. Your Wednesday
field trip will provide you the opportunity to see much of
this first hand.

There are about 360 million acres of Federal land and about
400 million acres of nonfederal land in the West. It is
often intermingled in complex patterns which provides unique
opportunities to partnership in our soil survey efforts.
There are numerous opportunities for resource inventory and
management, for developing and improving interpretations and
transferring technical data to our customers. With the
computer hardware/software technology that now exists and
our needs as partners, it is important that our data bases
are accessible by ALL cooperators in the National
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Cooperative Soil Survey (NC%) program. In Washington, the
Forest Ecosystem Management Assessment Team (FEMAT) and the
East Side Forest Assessment Project are examples of new
opportunities for cooperation among agencies in the NCSS.

Not only is land use varied in the West, traditional uses
such as timber production, recreation, irrigated and dryland
crop production, and livestock grazing are now impacted by
new pressures and expectations, especially at the
urban/agriculture interface.
with new customers,

This provides soil scientists
new challenges and the need for

innovative resource management systems to protect these
resources. Water quality programs of some form are being
required or considered by all levels of government. Land
owners and users need current, accurate soils information to
make natural resource planning and implementation decisions.

There are about 127 active soil surveys in the west.
Ninety-five are on nonfederal lands and 32 are on Federal
lands. There are about 220 million acres yet to be mapped
in the West. For example, Washington State has about
700,000 acres of nonfederal lands not yet mapped for a "once
over". However, we have another 4 million acres that need
to be updated/remapped to meet customer needs. Several
million acres of other lands have the need to be updated or
make soil surveys to meet the NCSS standard level.

The lands of the West are varied and access is often limited
because of the ruggedness of the resource we are attempting
to inventory/manage. Landscape, climate, geology, and plant
community diversity also dictates the number of soil series
that are mapped and the number of soil interpretation
records needed to provide interpretations for our customers.
Of the approximately 16,000 soil series recognized in the
U.S., roughly 10,500, or 60 percent, have been proposed and
are used in the West. About 70 percent of the 30,000 soil
interpretation records (SCS-SOI-5s) are used in the west.
Again, this generates a lot of data to store, manipulate and
access. There is also a demand for new data from our
customers which needs to be supported by ADEQUATE field and
laboratory observations so that the data provided are
reliable and can be certified. There is no substitute for
quality data in any program.

The West, particularly AK, CA, ID, OR, and WA, have most of
the soils now recognized as Andisols. The need to properly
inventory these soils has created a tremendous workload for
the reclassification effort and a large workload exists to
quantify and quality the soil properties that need to be
entered into soil databases so that the data can be
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On behalf of the Forest Service, let me welcome all of you
to Coeur d'Alene in beautiful northern Idaho. I appreciate
this opportunity to share some thoughts with you concerning
Ecosystem Management and the role of the National
Cooperative Soil Survey.

The Forest Service has managed ecosystems since its
inception; so have many other Federal and State agencies.
That management has often focused on selected parts of
ecosystems rather than on whole ecosystems or on the
processes that keep ecological systems healthy, diverse, and
productive. Our knowledge and thinking have evolved. We
are now embarked on a course of managing ecosystems to
sustain both their diversity and productivity while at the
same time laying the foundation for sound multiple-use,
sustained-yield management. I want to offer some thoughts
on what is different about management today as compared to
the past, define Ecosystem Management, and suggest some
principles for Ecosystem Management.

First, what is different today than in the past? Today we
find that:

1. people need and want a wider variety of uses, values,
products, and services from the land:

2. new information and a better understanding of ecological
processes emphasizes the role of biological diversity as a
factor in sustaining the health and productivity of
ecosystems and the need for integrated ecological
inventories at various scales to support ecosystem
management;



-2-

3. people outside the Forest Service and other Agencies
want more direct involvement in the decision-making process:
and

4. the complexity and uncertainty of natural resources
management calls for stronger teamwork between scientists
and resource managers in all Agencies.

An ecosystem is a community of organisms and its environment
that functions as an integrated unit Ecosystems occur at
many different scales and change over time. They do not
have natural boundaries: they grade into others and are
nested within a matrix of larger ecosystems.

Ecosystem Management means the use of skill and care in
handling organisms and their environments. It implies that
the system is the context for management rather than its
individual parts. It is the means to an end, not an end in
itself. We do not manage ecosystems just for the sake of
managing them. We manage them for specific purposes such as
producing, restoring, or sustaining certain ecoiogical
conditions: desired resources uses and products: and
aesthetic, cultural, or spiritual values. Put another
ecosystem management means to product desired resource
values, uses, products, or services in ways that also
sustain the diversity and productivity of ecosystems.

way,

What them, are some key principles for Ecosystem Management?
I would suggest these:

1. Manage for diversity and sustainability: Multiple-use,
sustained-yield management depends on sustaining the
diversity and productivity of ecosystems at multiple
geographic scales.

2. Recognize that ecosystems are dynamic and complex:
Future conditions are not perfectly predictable and any
ecosystem offers many options for uses, values, products,
and services which can change over time.

3. Define desired future conditions: Descriptions of
desired future conditions for ecosystems should integrate
ecological, economic, and social considerations into
practical statements that can guide management activities.

4. Management must be coordinated: Ecosystem connections
at various scales and across ownerships make coordination of
goals and plans essential. Landscape and regional scales
are increasingly important in analyses and management
guidelines. However, this does not translate into a right
to regulate private property rights or dictate the actions
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of other landowners. We are partners and cooperators in
ecosystem management, not regulators.

5. Data needs to be integrated: In order to support
integrated management of lands and resources, inventories
and data should be integrated. This is one area in which
the National Cooperative Soil Survey can play a key role.

6. Management and Research should be integrated:
Monitoring and research should be integrated with management
to continually improve the scientific basis of ecosystem
management.

In conclusion, let me state that the knowledge and
understanding of soils has always been and will continue to
be integral to our understanding of ecosystems and how they
function. Scientific, integrated inventories are key to the
further development of our knowledge base.

Once again, welcome to Idaho. I wish you an enjoyable and
productive conference.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1994 Western/Midwestern Regional Cooperative

Soil Survey Conference

June 12-17, 1994

Agency Report

Richard Arnold

Director, Soil Survey Division

Soil Conservation Service

Washington, D.C.

Country-wide Forums. There are 2 kinds. One deals with
ideas for the 95 Farm Bill. What changes may be desirable
or needed? Conservation Reserve Program receives a lot of
attention as contracts are completed and land may go back
into production. Interest in soil and water quality, as
discussed in the recent National Research Council report,
addressed the importance of maintaining and improving the
quality of soil and water resources.

Another set of forums, we call then the Chief's Forums, are
concerned with how best to serve the needs of the country.
Should the mission be modified? Is a natural resource
conservation service, NRCS, an appropriate mechanism?

It is an opportunity for everyone to have a say. We are
interested in your comments, your suggestions, your
concerns. There will be meetings all across the country.
Tell us what you think. It is for employees of SCS, FS,
BLH, BIA, NPS and all other agencies. It is for university
folks, special interest groups. It is for individuals -
farmers, ranchers, foresters, wildlife specialists, energy,
conservation, production, protection, stewardship, urban
folks, rural folks, everyone who cares. Please take part;
in person, in writing, on the hotline, and encourage others.

Restructuring of USDA. Secretary Espy is waiting for
Congress to give its approval to re-organize the USDA, to go
from about 40 offices and agencies to something in the 20's,
to downsize even further, to close some offices and combine
others, to make USDA more responsive and efficient. Things
are somewhat on hold. After the buyout (about 1,000 of
13,000 employees), it is necessary to re-think how to cope
with our responsibilities. State realignments are
occurring. Will SCS have another buyout? I don't know - if
so it likely will be a directed effort to protect certain

3 I
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job series and encourage others to leave. No definite word
as yet. Most everyone is on an interim staffing plan; a
consolidation process, a time of re-evaluation, and thinking
about what we likely can do and cannot do. NHQ will
probably be re-aligned but not right away. Chief Johnson
wants to hear more of the Otheartbeatl' of America - then make
a move.

Suduets. Well, I've already told you the good news. The
bad news is the frustration of adapting to unwanted changes.
A subcommittee of the House did a mark-up of 95 budget -
OUCH! Do Wetland6 but we'll cut out other activities. For
example, greatly reduce river basin and watershed
activities. Soil survey is looking at a 1993-like budget -
no pay increase, no inflation, no $2.5 M for digitizing, no
$6 M for orthophotoqraphy. If that is to be our budget, we
will have to juggle priorities more than anticipated. We
fare better than some other SCS programs, but that makes us
a higher percent of the budget and that means covering more
off-set for the agency.

Soil Survey. We report to the Deputy Chief for Technology,
Richard Duesterhaus. Rich was previously the Assistant
Chief for the Northeast. He's a fine person and will very
capably lead us through the transition. The Soil Survey
Steering Team is functioning fairly well. A lot of tough
decisions now because of budgets, re-thinking of SCS
priorities, little stumbling blocks and the like. But they
are getting better all the time and we have a strong
commitment to a total Soil Survey program.

Based on your comments, suggestions, and criticisms, we have
started to flush out the Soil Survey Program Plan into a
real strategic plan that tells us our objectives, where we
are now, where we want to be, what we are doing to get us
there, and how we measure our progress. We currently have 5
strategic issues and 24 specific objectives. It is a
flexible document. It begins to meet the national
performance policies of the U.S. Government.

The Future. Our strategic issue number 3 is to provide a
basic inventory of soil information for the entire country

that is produced according to NCSS standards and procedures.
We really believe this. The people of the U.S. deserve the
best information possible that is consistent and relevant.
How should we achieve this? Are there things we could be

doing that we aren't doing now? The Federal Geographic Data
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is charged with making geographic data meet
readily available. This sounds OK but the
staggering - how to get U.S. soil surveys

in a coordinated, integrated database that everybody can tap
into - a big job - tough to comply with these new
regulations.

Please consider ways to do the right things for the right
reasons. Should USDA efforts in soil inventory be combined?
Only the mapping and GIS? Whole reports? What about data
application - technical soil services - keep separate or
handle jointly? Lots of unanswered questions - but some
truly interesting opportunities to serve the needs of
society.

What about coordinating surveys for the whole U.S.? All
private and all public lands. Would Congress entertain such
a request - do the people of the U.S. desire efficiency and
effectiveness for their tax dollars?

Think about it - talk about it - let us know. GO to the
Forums, write letters, get active, get involved. It's your
Soil Survey - where do you want it to go? Where should we
be in the 2ls.t Century? How can we best serve the best
interests of the folks of the U.S.?

We have proposed a number of alternatives for the SCS top
staff and our Assistant Secretary to consider - they are
doing that and will offer us their opinions soon. The next
century will surely be exciting - no matter which path we
follow.

Thanks.
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Ecosystem Management and Soil Surveys in the BLM

In the Bureau of Land Management, we're working towards
implementation of ecosystem management. And, like many
other agencies, our concept of ecosystem management is not
yet solid. There seems to be many ideas and perceptions on
how to approach the concept and, just possibly, we may never
adopt a single approach.

To better accommodate ecosystem management, we are going
through some significant changes in the BIN. Our
organizational structure, at all levels, is being revised.
And, probably of greater significant, our budget process is
changing from program specific to a project basis - a very
positive change in regard to our ability to manage the soil
resources on the public lands.

The common ecosystem management buzz terms I consistently
hear are capability, sustainability, diversity, and health.
And, the definitions for these terms are found, to a very
large degree, in the soil ecosystem.

As a result, I believe that ecosystem management provides
the soil profession an excellent opportunity to assume a
leadership role in public land management. Our knowledge,
and the analysis and application of soil information, is a
prerequisite to virtually all land use decisions; a fact
that becomes more and more apparent to managers and other
resource specialists as we begin to manage ecosystems and
not uses such as mining, grazing, and the like.

As all of you know, the traditional soil survey is the
premier process for identifying ecological baselines. The



survey provides more than just soil information. It
provides the ecological setting for the landscapes we
manage.

But, it seems to me, that the use of the information is
relatively limited. And, I'm not sure exactly why. Maybe
it's because we haven't adequately demonstrated and nor sold
it's utility to management and others. Is it because we've
been too focused on the collection of the data itself and
not the interpretation and on-the-ground applications?

Whatever the reasons, it is becoming more and more difficult
for us to get the priority and budget we need for soil
surveys. To help mitigate this situation, the soil survey
strategy being developed is that:

1. New soil surveys will be conducted only as part of an
interdisciplinary efforts to gather and apply ecological
information - ecological inventories vs. soil surveys:

2. Priority for ecological inventories within the BLM will
be based on more immediate management needs, consistent with
planning schedules, budgets, and other measures. We cannot
afford what I call a "blanket" goal like, "100% coverage by
a specific date." It just will not ever happen: and,

3. Established project management tools and techniques will
be used to plan and control inventories. We must:

- Have direct management involvement;
- Meet our schedules and budgets; and,
- Get the type and quality of information we need.

Other objectives that we are working towards that will help
us meet our goal for soil resource management in the ELM
includes:

- Modernization of our business systems, especially through
automation. Our information must be automated and the
professionals highly computer literate.

- Human Resource Development through training and
recruitment of a work force that is culturally diverse and
have new ideas. Knowledge and background in system ecology
must be stressed in training and recruitment.

- Outreach activities to increase internal and external
cooperation and coordination through education and direct
participation.

- New Science centered around soil ecological systems. We
need to go way beyond the relatively well known physical and
chemical aspects of the soil and increase our capability in
understanding the biological systems of soils.
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The bottom line, as I see it, is that soil resource
management will be even more critical with ecosystem
management. Soil surveys will become true ecological
inventories. The soil scientists will work in
interdisciplinary teams oriented towards total ecosystems.
We will conduct our work in a much more structured and
business-like manner to help assure our success. And, the
work environment will be more collaborative, modern and
automated.
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The Forest Service is pleased to participate in this
conference. Our agency has a long history of involvement to
the National Cooperative Soil Survey and looks forward to
maintain this involvement. The Forest Service is very
active in promoting the concept and principles of Ecosystem
Management. Therefore, the theme is most appropriate and
timely. Some of the activities that we, as an agency, are
currently involved in that relate to ecosystem management
include the development of the National Hierarchical
Framework for Ecological Units, continued advancement in the
design of a database structure for pedon and site
information and supporting environmental research with
emphasis on forest and rangeland ecosystems as related to
soil quality.

The National Hierarchical Framework of Ecological Units is a
product that assigned by the ECOMAP steering committee at
the Washington Office. It's development had the involvement
of many soil scientists within the National Forest Systems,
Forest Service Research and other Federal Agencies. The
purpose of the framework is to organize a multiscale
approach to the classification and mapping of terrestrial
ecosystems. This framework will be presented later in the
conference. The Forest Service will utilize this framework
for analysis, planning and research when considering
multiple factors in assessing ecosystem composition,
structure and function along with the frequency, magnitude
and extent of ecosystem processes.

The Forest Service has developed a database to store and
retrieve pedon and site information. SORIS (Soil Resource
Information System) is an Oracle application in a relational
format. It is currently being reviewed by our Regional Soil
Scientists. The design of its structure, and data elements
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and definitions are believed to be compatible with other
agencies efforts in database development. It is designed to
have portable features to ensure data transfer and exchange.

Concurrently, with the development of SORIS, there is an
ongoing effort to develop system-generated applications to
provide analysis and interpretations. This effort involves
the design and testing of models that process site or pedon
data. As this effort continues to evolve, additional
applications will be recognized and added.

The soils program of the National Forest Systems in
cooperation with Forest Service Research are continuing the
National Long-Term Soil Productivity Study. While primarily
focused on forest ecosystems and the types of management
activities associated with this environment, it is now being
proposed to expand this study to rangelands which would
include desert, grassland and Pinyon-Juniper woodland
ecosystems. Specific attention would focus upon the types
and effects of cultural activities and management practices
that include recreation, grazing and fuel wood harvesting.
These ecosystems occupy large areas of the landscape and are
significant with respect to production of products and
contain inherent values to local communities.

In closing, the Forest Service is advancing rapidly in
gaining knowledge, organizing our knowledge and distributing
our understanding about ecosystems and their management.
Our role within the National Cooperative Soil Survey will
continue to share information and contribute to the
advancement of soil science.
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WESTERN REGION EXPERIMENT STATION REPORT AT NATIONAL COOPERATIVE
SOIL SURVEY CONFERENCE, BURLINGTON, VT.
(This Report Compiled by E.F. Kelly)

A brief summary of the Soil Survey activities in the western
region was presented. This summary was compiled from responses to
a questionnaire submitted to each of the Agriculture experiment
station cooperators. Reports by individual states follow the
questionnaire summary.

1. Principle research activities at present:

Much of the focus of the applied research in the western
region relates to the environmental aspects and application of
soils information to water resources. Major areas of research
within the region include: 1) Wet soils research, 2) Water
quality of runoff from agricultural land, 3) Soil vulnerability
to ground water contamination, 4) Erosion control, and 5) Grazing
impacts on soils and the environment.

Basic Pedology research in the region related to the use of
soils in Climate Change and Global Change Research. Specific
projects include: 1) Changes in Soil Chemistry induced by
different plant communities, 2) Loess stratigraphy and landscape
evolution, 3) Geochemical mass balance, 4) Host of mineralogical
investigations, 5) Global Change, 6) Soils & Paleoclimate, 7)
Soil Response to changing C02, 8) Soil Climate studies, 9) Land
use Changes on soil biogeochemistry.

2. Principle sources of funding for your research:

Experiment station cooperators are under a considerable
amount of pressure to generate research dollars due to
reductions in Hatch Formula funds. Many cooperators receive
minimal support from the university to be directly involved in
NCSS activities other than travel to and from regional workshops.
The majority of money received comes from contracts and grants
with subject areas and funding sources aligned as follows:

Water Quality Global Change Other

scs DOE EGG TNC
EPA NASA Dept of Defense
DEQ NSF
Dept of AG
Water resources
USDA
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3. Number of graduate students:

Based on responses graduate students in the region were
listed as follows: MS = 19, PhD = 12. It would be interesting to
see how other regions compared. Funding constraints again seem to
limit the number of graduate students in individual programs.

4. Principle teaching Activities:

A re-orientation of the pedology positions outside of
traditional agricultural applications requires the experiment
station cooperators to develope and teach courses outside of the
traditional soil genesis, classification and survey and related
courses.

Traditional Courses

Introductory soils
Soil Morphology and Survey
Soil Genesis and Classification
Mineralogy
Soil Judging

New courses (Non-Traditional)

Biology of the Soil Environment
Agroecology
Environmental Applications of Soil Science

Environmental soil science
Wetland Science
Soil Ecology

5. What changes have you made in your curriculum or courses in
recent years that you feel meet the changing needs of the soil
science community ?

Many of the Universities are now designing curriculum which
addresses issues outside of the agricultural applications of
soils. Many cooperators indicated that emphasis is now being
placed on issues 6uCh as Global change, environmental application
of soils information and ecological applications of soil science.



6. Involvement in Soil Survey activities:

Many of the cooperators indicated limited involvement in
field soil survey
constraints and

activities (Field thR,;iews) due tFratiye
budget limitations influence

Cooperation in soil survey activities is now directed toward
areas that require little travel away from the university and
where university facilities and expertise can be utilized. These
activities include: 1) Education sessions, 2) Training Sessions,
3) Workshops, 4) Consultation on issues and Policy, 5) work
planning conferences, 6) conduct lab analyses for survey, 7)
Respond to information requests

7. What limits the extent of your involvement in NCSS:

Major limitations in NCSS activities as noted by respondents
were 1) Drastic cuts in Ag Experiment station budgets, 2) No time
for field reviews or manuscript review, 3) Little credit given
for service activities (This is how the NCSS activities are
perceived by higher administration), 4) heavy emphasis on
external funding (now salaries are being included), 5) Publish or
perish, 6) lack of active surveys nearby

8. Other general comments:

Many University cooperators indicated that budget cuts have
left little time to participate in NCSS activities. Most
Universities are now at a critical mass in terms of personnel
involved in NCSS and related activities. Under ideal
circumstances some cooperators noted that each university could
use another pedologist for service activities. At many
universities extension and research positions are being cut as
retirements occur. Clearly our involvement will be based on
creative ways to conduct basic pedology research, this will be
the direction of NCSS experiment station cooperators in years to
come. Many cooperators believe that increased cooperation with
NCSS could help strengthen develop new directions in soils
research.

Most cooperators agreed that the time is right for a re-
thinking of how the NCSS can become a highly publicized and
successful government program.



Dr. David Hendricks

Research projects are as follows: 1) concerned with comparing the
nature of soils on forested northern slopes with grass covered
southern slopes of Green's Peak, a high elevation cinder cone, 2)
A study is of the Andisols and related soils of the San Francisco
Volcanic Field near Flagstaff, 3) A study of soils along a
climosequence on the island of Hawaii in cooperation with the Jet
Propulsion Laboratory, CSU, the SCS and others, 4) Research
concerning the geomorphology, and genesis of soils formed on a
sequence of marine terraces near the Mendocino triple junction.

Served as co-chair for the Western Regional Soil Survey
Conference and led the field trip for the conference held in
Flagstaff in 1992. Occasionally participate in field reviews.

Teaching responsibilities included: Soil Chemistry, Soil and
Environmental Chemical Analysis, and Soil Genesis.

CALIFORNIA fU.C. Berkelevl

Dr. Ronald Amundson

Research activities center on the following: 1) use of Stable C
and 0 isotope research on soil and plant carbona  es and their
relationship to climate, 2) Processes controlling 54 C in soils,
3) Use of paleosols in environmental reconstruction. In terms of
direct soil survey activities I have served as an Informal
collaborator on genesis of soils as related to Fresno County soil
survey.

Teaching Responsibilities included: Soil Genesis (lectures and
field trips), Summer field course, Graduate Seminar. Actively
involved in training of graduate students in Isotope geochemical
analyses of soil organic matter, minerals and plants.

CALIFORNIA IV C.. Riversidel

Dr. Robert Graham

Research activities are as follows: 1) Weathered granitic rock:
hydraulic properties, plant utilization, genesis, geomorphic
distribution, and pedologic processes, 2) Decade-scale genesis in
a biosequence of native plants at the San Dimas Experimental
Forest lysimeter installation, 3) Climatic gradient (457-2795 mm
MAP) of mesic serpentinitic soils in the Klamath Mountains,
California, 4) Use of near- and mid-IR for mineral identification
across a plutonic contact in Baja California, 5) Pedologic and
geomorphic processes on a marine terrace sequence in central
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coast California. NCSS activity limited by the lack of active
soil surveys in area.
Teaching responsibilities included: Soils of Southern California
(each year), Soil Mineralogy (odd-numbered years), Soil
Mineralogy Lab (odd-numbered years), Pedology (even-numbered
years).

Department also created a viable soil science option in our
environmental science undergraduate program and established an
introductory soil science course with a choice of two labs, one
of which emphasizes soil survey reports and land-use planning;
the other emphasizes the fundamental subdisciplines of soil
science. A new course titled, OIBiology of the Soil Environment"
has been added. It emphasizes biogeochemical cycling,
bioremediation, and other soil-plant-microbe relations not
targeted by traditional soils courses.

COLORADO

Dr. Eugene Kelly

Research Activities Centered on the following: 1) the use of
stable C and 0 isotopes in soils research, 2) Holocene Paleosols
of the central Great Plains and their use as proxies for
paleoclimate, 3) Paleoclimate of the Pacific NW (with WSU-
Busacca), 4) Organic matter dynamics in Great Plains and tropical
environments, 5) Climosequence on the Island of Hawaii (develop
isotopic characterization of silicate clays w/JPL, UA, CASE
WESTERN RESERVE, SCS), 6) Isotopic composition of soil water
(JPL-Chadwick) an its utility in modeling the hydrologic regime
of arid and semi-arid ecosystems.

Soils survey activities are now limited to the publication of
8@Soil Survey of CPER", workshops, work planning conferences, and
conducting analyses for NCSS of Colorado. There may be an
opportunity to provide some basic pedological research and
technical support for the Soil Survey of Rocky Mountain national
Park. Past Chairman of WRCC-93, Currently serving on Technical
Advisory Committee to NSSC.

Teaching Activities included: Soil Genesis and Survey (fall),
Forest and Rangeland Soils (fall), Advanced Soil Genesis (w/Univ
of WY class is taught spring), Wetland Science (team taught by
hydrologist, ecologist, pedologist), Environmental Soil Science
(team taught), Soil Judging. Most courses now focus on the
environmental applications of soil science.

Department has decided to change name from Agronomy to Dept of
Soil and Crop Science. Department now offers an under graduate
concentration "Environmental Soil Science".

[I 3



HAWAIl

Dr. H. Ikawa

Research Activities included: 1) Determine tree performance
(native koa, loblolly and Caribbean pines) in a three-elevational
transect on island of Maui, 2) evaluate tree performance (native
koa) as related to chemical and biological properties of
Andisols, Oxisols, and Ultisols on the islands of Hawaii and
Oahu. Participate in the soil survey of the island of Hawaii
being conducted by the SCS--field review, sample collection for
selected laboratory characterization (15 & I/3 bar water,
mineralogy). Update the classification of Andisols, Oxisols, and
Ultisols of Hawaii.
Hawaii State Governor's Agricultural Coordinating Committee,
HcIntire-Stennis funds, Hatch funds, State funds, U.S. Forest
Service, U.S. Fish and Wildlife Service

Teaching Responsibilities: Introductory soil science (4 cr.);
soil formation and classification (4 cr.) Teaching now has more
emphasis on environmental awareness

LQ?i!iQ

Dr. Paul McDaniel

Research Activities include the following: 1) Influence of eolian
parent materials on genesis, classification, and properties of
Idaho soils, 2) Epiaquic conditions in fragipan-dominated
landscapes, 3) Genesis of E horizons in ash-influenced forest
soils, 4) Changes in soil chemistry induced by successional plant
communities in the Grand Fir Mosaic Ecosystem (We are studying
the effects o bracken fern/coneflower communities on soil pH and
potential Al+S toxicity in clearcut areas of central and northern
Idaho), 5) Aggradational and erosional history of the Radioactive
Waste Management Complex, Idaho National Engineering Laboratory.
Attend a limited number of field reviews and work-planning
conferences and have helped with organization of recent NCSS-
related field trips. University laboratory has also provided a
few analyses and chemicals to assist some of the active surveys.
I do not actively participate in review of materials such as soil
survey manuscript, proposals for new series, and other technical
documents, although these materials are circulated to me for
comment. New Chairman WRCC-93.

Teaching Responsibilities include: Soil Judging, Soil Development
and classification, Advanced Soil Genesis, Soil Mineralogy (team-
taught).

Recently changed our curriculum to offer 3 options under the Soil
Science B.S. degree: 1) Agroecosystem Management, 2)
Environmental Science, 3) Land Resources. We currently offer a
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soils course entitled 'Pesticides in the Environment' and will
soon offer one entitled 'Solute Transport in Porous Media'.

NEW MEXICO

Dr. Curtis Monger

Research Activities focus on Soil-geomorphic response to climate
change in the now arid regions of the Southwest. Act as the
Liaison to New Mexico National Cooperative Soil Survey.

Teaching responsibilities include: Soil Morphology and
Classification, Soils-Land Use, and the Environment, Soil
Genesis,
Introductory Soils

We have modified the Soils and Land Use course to emphasize the
environmental aspects of soil science

OREGON

Dr. Herb Huddleston

Research activities: 1) Wet Soils Research (we're one of the
national sites for monitoring of water tables), 2) Ponded Hydric
Soils Research (determine the distribution of ponded areas in
farm fields and their correlation with geomorphic surfaces and
hydric soils), 3) Evaluation of Soil Vulnerability to Groundwater
Contamination by Pesticides, 4) Environmental Applications of
STATSGO Maps and Databases - we're using STATSGO, in conjunction
with a comprehensive database on pesticide uses on crops in
Oregon, to prepare generalized maps of the distribution of uses
of specific chemicals. We're also using STATSGO to prepare maps
of hydric soils in Oregon, maps of soil-pesticide vulnerability
ratings, and perhaps to show the distribution of ponded soils, 5)
Water Quality of Runoff from agricultural land.

Soil Survey Activities include an occasional field review,
providing Leadership for education session for introducing new
soil survey reports, Participation in SCS soil scientist training
sessions and workshops, Communication and consultation with State
office staff on issues and policies, Participation in annual work
planning conferences.

Teaching Responsibilities Include: Soil Morphology and survey,
Soil genesis and classification, Environmental Applications of
Soil Science, Soil Judging workshops, Each year we prepare
students for competition in the regional contest in the fall,
then use the winter term to prepare for national competition,
which then occurs in the spring term. This year Oregon State
hosted the national soil judging contest.



We have made an attempt to integrate our teaching of soil
physics, soil chemistry, and soil biology, into a 3-term
sequence: Properties of Soil Ecosystems (Fall term), Soil
Ecosystem Processes (Winter term), and Soil Ecosystem Modeling
(Spring term).

Dr. Janis Boettinger

Research Activities include: 1) soil genesis and soil
chronofunctions related to Pleistocene glacial chronology of the
north slope of the Uinta Mountains, 2) Mechanisms controlling
concentrated flow erosion in gypsiferous soils: A pedologic
approach (collaboration with L.D. Norton, USDA-ARS), 3) Soil
characteristics and relation to on-site and remotely sensed soil
moisture, vegetation type and cover, and evapotranspiration in a
typical Great Basin valley,

soils
kyverside) 5 )

4) Zeolite occurrenceU;;t stability
(collaboration with R.C. Graham, . Calif.,

Ammonium absorption characteristics of
clinoptiloiite  (zeolite) from northern Utah (collaboration wit:
L. M. Dudley, P.T. Kolesar, UN).

Hosted the 1992 FY Utah Cooperative Soil Survey Planning
Conference and Field Trip, St. George, UT,. Involved National
Cooperative Soil Survey personnel and objectives in my research
program. Also respond to information requests, try to find
students for temporary jobs and student coops, etc. WRCC-93
representative to the NCSS Standards Committee.

Teaching responsibilities include: Soil identification and
interpretation (name change soon to be in effect: Soil Genesis,
Morphology and Classification), General Soils, Pedology.

Developing a new undergraduate curriculum in soil and water
sciences. The new major, called "Environmental Soil-Water
Science" is designed to replace part of the old "Plant and Soil
Sciences" major. This major is designed to give students a
strong background in basic sciences and math; an understanding of
the physical, chemical and biological processes and interactions
in the soil-water zone at the earth's surface; and a choice of
specializing in soil, water, or an integration of soil and water.

WASHINGTON

Dr. Alan Busacca

Research Activities Include: 1) Stratigraphy and interpretation
of pale06016  in loess, 2) dust entrainment and human health 3)
soil-landscape survey
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Minimal involvement in NCSS activities. Provided some soil
geomorphology assistance and NSSL lab sampling; state generalized
soil map

Teaching Responsibilities Include: Soil genesis and morphology
(undergrad and grad), World agricultural systems. Our Department
added an option in l'Environmental  Soil Science" to the B.S. in
soils.

NOMING

Dr. Larry Munn

Research Activities include: 1) Influence of soil properties on
forest productivity, 2) Vulnerability of groundwater to pollution
from nitrate and pesticides, 3) Use of RUSLE to estimate erosion.

Soil Survey activities involved coordination the distribution of
STATTSGO to GIS users at UW.

Teaching Responsibilities Include: Introductory Soils (Spring
semester), Soil Morphology, Genesis and Classification (Fall
semester), Advanced Soil Genesis and Classification (Spring,
alternate years), Agroecology (Introductory) (Spring, team
taught)

Dropped our undergraduate soil science major. We dropped
undergraduate degrees in Soils, Crops and Entomology and replaced
them with a degree in Agroecology. We have recently added courses
in Soils in Environmental Quality and Chemistry of Reclamation
Materials and Soils. We have hired a Soil Physicist starting in
August 1993 to emphasize soil water. We still offer a program
whereby a student can qualify as a Soil Scientist on the federal
register.
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MIDWESTERN REGION AGRICULTURAL EXPERIMENT STATIONS

REPORT

Dr. Pierre C. Robert, University of Minnesota

I. SOIL SURVEY PROGRAM STATUS. JUNE 1994.

Current status of state soil surveys compiled from NCR-3 reports:

II. SOIL SURVEY DIGITIZATION STATUS

IL.

IN.

IA.

l Three out of 102 counties are digitized
l One Survey was digitized by the IL Geo. Survey and another one by
Lake County. Both used hand digitizing, rubber sheeting, and DLG-3 file
format.
l The third survey was digitized by the county by re-compiling 1:12,000
maps on ortho l/4 quads, scanning, and storing in DLG3 format.
l SCS use the same procedure for 8 watersheds (about 100,000 ac.)

l No coordinated system
l Counties or parts of counties are digitized by various agencies and
various systems.

l Most counties by July 1994.
l Georeferenced soil maps by sections (USGS coordinates)
l ISOIL software or export to GIS
l Internet project



KS. l Statewide project W/ Agronomy, Geography, and SCS
l Completion by 1995
l Recompilation on USGS 7.5 quads, scan digitization
l SCS soil scientist for quality control
l Archival by Kansas Geological Survey

MI. l Nine soil surveys digitized
l Recompilation of 6 additional soil surveys
l Contracts W/ MI Dep. Natural Resources
l Nineteen digitized but need some editing to meet mapping standards

MN l Forty two surveys (Ag counties) are digitized in SSIS raster format
l Capability to georeference and use standard GIS formats

NE. l Recompilation on 7.5 quads of 2 nd generation surveys
l Digitization by NE Natural Resources Commission
l Updated survey (3 rd generation) at 1:12,0000  scale on ortho base
digitize by Conservation & Survey Division.

ND. l SCS digitizing center in Fargo has completed digitizing two county soil
surveys

OH. l Forty eight surveys are digitized in OCAP raster format
l Digitization by the OH Capability Analysis Program (OCAP) of OH
Dep. Natural Resources

SD. l Currently, there are 7 digitized county surveys available.
l Six additional county surveys are in process of editing
l Two surveys are in process of digitization and 3 are being recompiled
l Files are exported from GRASS to DLG3 format. Survey fomat is 7.5
min quads in UTM

III. RESEARCH ACTIVITIES RELATED TO SOIL SURVEY

Illinois. Ken Olson

l Soil productivity-erosion relationship.
l Evaluation of conservation tillage  systems for the restoration of
productivity of previously eroded soils.
l Crop yield prediction by soil.
l Quantification of erosion and sedimentation rates.
l New (about 230) and revised soil productivity indexes.



Indiana. Donald Franzmeier

l Monitoring water table depth, reduction, and water movement in
several toposequences. This is part of the SCS global change initiative.
l Compaction and cementation in C horizons of soils formed in glacial till.
l Soil formation in barrens (prairie remnants) within hardwood forest
areas.
l Detection and quantification of the amount of residue cover on fields
using remote sensing (AVIRIS) data.
l Geomorphology of the Flatwoods area of southern Indiana.

Iowa. Tom Fenton

l Erosion-productivity project including soil quality.
l Use of electrical conductivity in soil survey.
l Cooperative project with SC’S on stratigraphic relationships under loess-
covered benches in Lucas County.
l Cooperative project with SCS on soils of the Savan Terraces.
l Landscape evolution of the Des Moines Lobe.
l Hydric soil characteristics in Iolva.
l Cooperative project with SCS on water table of selected soils.

Kansas. Michael Ransom

l Clay translocation and carbonate accumulation in the 16-26 inch rainfall
zone of western Kansas.
l Distribution and properties of clay minerals in Kansas soils with
emphasis on application to soil fertility.
* Soil genesis and geomorphology on the Konza Prairie (LTER ), Soil
mapping at a scale of 1:2,000,  study of genesis for a 125 ha watershed, and
accumulation of carbonates, gypsum, and Na in polygenetic soils,
l Parent material stratigraphy and genesis of soils developed in eolian
materials in the Southern High Plains.
l Cooperative project with SCS on the hydrology and genesis of soils in
playas in southwestern Kansas.

Michigan. Del Mokma

l Impact of accelerated erosion on soil properties and productivity.
l Soil absorption of septic tank effluent and sand filter effluent.
l Impact of cultivation on spodic horizon properties.

Minnesota. Pierre Robert

l Landscape evolution in southeastern Minnesota (E. Nater)
l Wet soil monitoring 0. Bell)



l Soil-terrain modeling (J. Bell)
l Relationship of turf quality to management practices (T. Cooper)
l Describing soil and crop variability on a sand-plain landscape with
surface-collected data (J. Anderson)
l Method for the prediction and quantification of soil property variability
using GIS technologies (I’. Robert)
l Forest productivity index (D. Grigal)
l Soil productivity modeling of agricultural land (I’. Robert)
l Soil7 GIS (I’. Robert)
l Precision farming (I’. Robert).

Nebraska. Mark Kuzila

Ohio

l Comparison of sampling methods to determine map unit composition.
l Relationship of spectral reflectance to turbidity generated by the erosion
of common soil types.
l Carbon tetrachloride retention by modern and buried A horizons.
l Determination of the impact of landuse on soil organic matter in the
Sand Hills of Nebraska.
l Morphological and chemical changes in Moody and Hastings soils after
30-35 years of cultivation.
l Utilization of the soil survey database to predict pesticide mobility.
l Use of video camera to determine in situ soil color.

Neil Smeck

l Permeability and water movement in sediments, dominantly colluvium,
on a forested slope in southeastern Ohio In situ permeabilities were
measured using an amozemeter.
l Examination of the properties of colluvial  deposits in eastern and
southeastern Ohio.
l Study of fractures in glacial till deposits with particular interest in the
hydrology of till around land fill sites in northern Ohio.
l Comparison between properties of silt deposits on the upland and lower
landscape positions along an abandoned valley in central Ohio.

North Dakota. Dave Hopkins

l Water movement in landscapes, wetland hydrology, and geochemistry
l Wet soil indicators and their reliability in terms of identifying hydric
soils
l Organic matter/aggregate stability study of western ND agricultural
soils.

51
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South Dakota. Doug Ma10

l Technology transfer of applied/basic soils information for the
agriculture and environment of South Dakota:

l C sequestration in SD soils using lab data of the past 50 years;
l Data base of all soil series (lab and morphology data);
l Resampling of sites (1920 & 1937) for impact of cultivation and the
environment on C, N, P, Ph, etc.;
l Evaluation of various computer models used to define and
manage sensitive aquifer areas;
l Revise bulletins on soil classification, soil productivity, etc.

l In cooperation with SCS, testing of hydric soil indicators, gathering of
basic soil data, and soil productivity ratings for several MLRAs.
l Spatial distribution of soil selenium in south-central SD. (J. Doohttle)
l Erosion impacts on soil productivity and soil properties (T. Schumacher)
l Hydric soil identification and characterization in prairie potholes (D.
Rickerl)
l Site-specific farming (G. Carlson)
l Differences in herbicide adsorption/desorption  rates on different soil
series (S. Clay)
l Influence of soil parent materials on fertilizer and other chemical
movement (D. Clay).
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tephras. however, indicate that at least two
distinct buried soils formed at some sites within
the same interval of time in which only one soil
profile was formed throughout most of the
Scabland and Palouse. In addition, the degree
of soil development of each of the two buried
Washtucna Soils is about the same as that of
the single Washtucna Soil profile, suggesting
that rates of soil formation were accelerated at
the dual-soil site relative to the single Wash-
tucna Soil site. In this paper, we propose a sim-
ple model for the interaction between loess de-
position and the formation of superimposed
calcic soils and discuss the effect of this inter-
action on soil stratigraphy and rates of soil
formation.

The Palouse  ioess

Loess in the Channeled Scabland  and on the
eastern Columbia Plateau beyond the margin
of the Channeled Scabland is known infor-
mally as the Palouse  loess (Fig. I). The Pal-
ouse loess, which covers more than 10,000 km2
and in places is up to 75 m thick (Ringe, 1970),
forms the deepest and most continuous loess
deposit in the northwestern U.S.A. In the west-
em and drier parts of its occurrence where
present-day mean annual precipitation is less
than about 450 mm, the deposit contains doz-
ens of buried soils, sheets of unaltered loess,
and numerous volcanic ash layers in vertical
sequence (Busacca,  1990). Buried soils con-
sist of cambic horizons and horizons of pedo-
genie accumulations of calcium and magne-
sium carbonates (hereafter referred to as
carbonates) and silica. Paleomagnetic mea-
surements indicate that the geologic record in
the loess spans at least the last I million years
(Packer, 1979; Kukla  and Opdyke, 1980;
Foley, 1982). Recent research has demon-
strated that the loess adjacent to Scabland
Coulees contains a record of multiple episodes

_ of giant glacial-outburst floods that coursed
through the Channeled Scabland  during Pleis-
tocene glacial maxima (McDonald and Bus-

acca.  1988). Repeating stratigraphic se-
quences within the loess consist of flood-cut
unconfomtities.  loess layers, and buried soils:
these sequences suggest that episodes of Scab-
land flooding triggered some periods of loess
deposition, which were followed by periods of
soil formation (McDonald, 1987; McDonald
and Busacca, 1988; Busacca, 1990). A thick
Cordilleran  Ice Sheet extending into southern
Canada or the northern U.S. is required to
generate these large-scale floods, so the strati-
graphic record in the loess may be one of the
best terrestrial proxy records of glacialcli-
matic cycles in North America.

The primary minerals in the loess are quartz,
feldspars,  and micas (Rieger, 1952; McCreery,
1954). The initial source of carbonate in the
buried soils is considered to be principally de-
trital.  derived from eolian redistribution of
weakly calcareous slackwater sediments that
accumulated in basins and valleys to the
southwest of the Palouse  and Scabland during
episodes of glacial-outburst flooding (Fig. 1).
Detrital  carbonate in unaltered loess ranges
from 2 to 5 percent (0.03-O. 10 g/cm’). Lack
of measurable carbonate in the upper part of
most surface soils indicates that the dettital
carbonate has been leached and reprecipitated
in the subsoil horizons.

The study areu

The four road-cut exposures described here
are located in loess deposits in the southcentral
part of the Channeled Scabland (Fig. 1). The
road-cuts are oriented normal to the long axes
of hills of loess.

The present-day climate is semi-arid due to
the rain shadow of the Cascade Mountains that
lie to the west of the Channeled Scabland. Be-
cause of the semi-arid climate and sagebntsh-
steppe vegetation, most of the surface soils that
have formed in loess in the area that we discuss
are Mollisols (Soil Survey Staff, 1975 1. Aridi-
sols occur in areas of the Scabland that receive
less than 225 mm of mean annual precipitation.
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Stratigraphic descriptions were made from
hand-dug trenches in road-cuts. Buried soils
and loess layers were described and sampled
using standard methods for soils (Soil Survey
Staff, 198 I 1.

The Washtucna soil-stratigraphic unit

The Washtucna Soil is a well-developed soil
that contains a weakly to strongly cemented
perrocalcic horizon (Fig. 2, Table 1 ). The pe-
trocalcic horizon, which is continuously ce-
mented and has a thin laminar cap, has the
general character of weak Stage IV morphol-

WA-5

-4,

ogy (Gile et al., I966 1; however. the petrocal-
tic horizon lacks strong K fabric. The Wash-
tucna Soil throughout the Channeled Scabland
is stratigraphically bracketed by two distinct
volcanic ash layers erupted from Mount St.
Helens (Fig. 2, MSH). Correlations between
the tephras and the reference samples from the
volcano are based on analysis of major ele-
ments in volcanic glass and in ilmenite and
magnetite phenocrysts. and on phenocryst
mineralogy (Foley, 1982; Nelstead. 1988 ). The
soil is underlain by the MSH set C tephra (Fig.
2). which has been radiocarbon dated at the
volcano at approximately 36.000 yr B.P.

Fig. 2. Schematic 
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(Muhineaux.  1986). The soil is overlain by the
MSH set S tephra. which has been radiocarbon
dated at Mount St. Helens at approximately
13,OOOyr  B.P. (Mullineaux, 1986).

The Washtucna Soil and the loess layer in
which it formed represent an interval of time
before the end of the Late Wisconsin episode
of giant floods in the Channeled Scabland,
which occurred between about 17,000 and
12,000 yr B.P. (Waitt, 1985; Atwater, 1986).
but after the next older episode of Scabland
flooding. Radiocarbon ages of the MSH set C
tephra at Mount St. Helens and charcoal from
Scabland  flood deposits that yields a radiocar-
bon age of about 40,000 yr B.P., and the age of
Late Pleistocene stratigraphy in the Canadian
Prairies (Fenton, 1984) suggest that this older
episode of flooding is early or middle Wiscon-
sin in age and occurred between 75 and 40 ka
(McDonald and Busacca, 1988, 1990). Stra-
tigraphic and sedimentologic evidence suggest
that the sand- and silt-rich slackwater sedi-
ments left by this episode of older floods
formed the primary eolian source for the loess
layer in which the Washtucna Soil formed
(McDonald and Busacca, 1990).

Spatial variability of the Washtucna Soil

Washrucna

The Washtucna Soil as it is exposed in road-
cuts across much of the Channeled Scabland
has the morphology of a single buried soil. We
use the Washtucna Soil at the WA-5 site near
the town of Washtucna, Washington (Fig. 1)
to represent the properties of the single buried
soil (Fig. 2, Table 1).

The top of the Washtucna Soil at the WA-5
site is defined by the position of the MSH set
S tephra. The horizon that contains the tephra
in its upper part seems to have formed the
original A and Bw (cambic)  horizon of the
buried soil (Bwkb2, Fig. 2 ). The typical dark
coloration of the A horizon caused by the hu-
mified  organic matter is conspicuously absent
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from the Washtucna Soil and other buried soils
in the Channeled Scabland. We attribute this
to oxidation of organic matter after burial of
the soil by younger loess. Because of the ab-
sence of organic matter and because of over-
printing by later pedogenesis, former A hori-
zons throughout the ioess  now have a similar
appearance to that of cambic or calcic hori-
zons; therefore, we label former A horizons as
B horizons because that is their appearance
today.

The cambic horizon (and former A hori-
zon) of the Washtucna Soil has a slightly higher
chroma and less pedogenic carbonate than do
buried soil horizons above and below it, and
has a weak to moderate blocky structure. Pe-
dogenic carbonates are common in the cambic
horizon of the Washtucna Soil (and nearly all
buried soil cambic horizons in the Scabland)
but are not generally present in cambic hori-
zons of the presently forming surface soils;
therefore, we attribute pedogenic carbonate in
buried cambic horizons to be due largely to the
overlapping of subsequent pedogenesis. Bur-
ied cambic horizons containing pedogenic car-
bonates are designated with “k”.

The dominant feature of the Washtucna Soil
is its light-gray petrocalcic horizon (Bkqmb2.
Fig. 2, Table I ) that has weak Stage IV mor-
phology (Gile et al., 1966). The petrocalcic
horizon at the WA-5 site is weakly to strongly
cemented, is about 35 cm thick, contains 12%
carbonate (0.17 g/cm’), and has vertical and
horizontal seams of carbonate and abundant
cemented cylindrical nodules (insect bur-
rows). The nodules make up about 90% of the
horizon volume. Thin ( <2 mm) vertical
seams of carbonate define polygons that are 50
to 100 cm wide. Horizontal seams of carbon-
ate form a weakly developed laminar cap at the
top of the petrocalcic horizon.

Cylindrical nodules are a conspicuous fea-
ture of most buried soils formed in the loess.
Nodules can range from 1 to 3 cm in diameter
and are weakly to strongly cemented by pedo-
genie carbonate. Cementation of the nodules is
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also enhanced by small amounts of silica such
that the nodules do not completelv  break down
when soaked in hydrochloric acid. The nod-
ules originated as the burrows of soil fauna such
as cicadas. Burrowing apparently occurred
within the A and cambic zone of the loessial
soils early in a cycle of soil development. The
burrows have become cemented at a later time
after continued loess deposition caused the
zone of precipitation of carbonates to move
upward into the position of A and cambic
horizons.

It is important to emphasize here the almost
universal presence of cemented cicada bur-
rows within carbonate-cemented zones in pa-
leosols  formed in loess in the arid parts of east-
em Washington. Because the burrowing of the
sediment by cicadas is a near-surface process
in uncemented loess (Hugie and Passey,
1963), the precipitation of carbonates within
the butrowed zone must occur at a later time
in a deeper relative profile position after the
land surface has moved up. Most petrocrdcic
horizons in soils such as the Wasbtucna Soil
must have formed during two phases of soil
development: The first phase forms the bur-
rowed zone and the second phase cements it.
These two phases may occur somewhat simul-
taneously during times of low rates of loess de-
position as the rising landscape causes carbon-
ate to precipitate in the deepest part of the early
formed burrowed zone; the remainder of the
burrowed zone is then progressively engulfed
by the rising zone of accumulation of
carbonate.

There are two transitional horizons below the
petrocalcic  horizon of the Washtucna Soil. The
Bkqb2 (Fig. 2) has discontinuous vertical
seams of carbonate and 40% cemented cylin-
drical nodules that have nearly continuous
coatings of carbonate. The nodules are in a
matrix of soft calcareous  loess. Tire BCb2 ho-
rizon (Fig. 2) is structureless and has only a
few percent cemented nodules and tilamen-
tous carbonate in former root channels.

Cottneli
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I
The morphology of the Washtucna Soil at the I

CON-I site (Fig. I ) near the town of Connell.
Washington represents soil formation in
thicker loess. The loess between the MSH S and I
C tephras thickens from about 2 m at the WA-
5 site to over 7 m at sites much nearer princi-
pal source areas for the loess. which were in the I
Walla  Walla  Valley and Pasco Basin (Figs. I,
3). Because of its intermediate location be-
tween these extremes (Fig. I), loess is almost I
3 m thick between these ash markers at the
Connell site (Figs. 3b, 4). I

WA.5 I

cLr-2 . .

NW cLr-i

I
0 I

MErERS

Fig. 3. Scbemrtic cross-sectional diagrams of road-cut ex-
posures for the four study sites: WA-S. CON-I. CLY-2. I
CLY-I. Position of the Wasbtucna Soil ( W) shorn by

I
symbols for horizontal and vertical seams of carbonate
(Fig. 2). Tbc position of the Sand Hills Coulcc  and Old
Maid Coulec soil~stratigrapbic  units shorn by line and

I
stipple pattern. Position of tcpbrar MSH set S (MSHS)
and MSH set C (MSH C) shown by heavy  dashed lines.
diagonal bachucc coven parts of the WA-5 and CON- I Iexposures not considered here.

I
I
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CON-l

Fig. 4. Schematic sctatigraph~c  column for the CON-I sire. Symbols used arc defined in Fig. 2.

The Washtucna Soil at the CON-I site (Fig.
4) is generally similar to that at the WA-5 site,
except that corresponding horizons at the
CON-1 site are thicker than at WA-5 site be-
cause of the slightly greater loess thickness.

The combined effect of greater loess thick-
ness and landscape position on soil formation
is shown by soil-stratigraphic relationships on
the outer flanks of the CON-I exposure where
layer thickness increases from about 3 m to
more than 4 m (Fig. 3b). There, the single pe-
trocalcic horizon bifurcates into two separate
petrocalcic horizons. Each petrocalcic horizon
is 30 to 40 cm thick, separated by a Bkq hoti-
zon that is 40 to 60 cm thick and has 30 to 50%
cylindrical nodules in a soft loess matrix. It was
at sites like this that we first began to suspect
that the genesis of tbe Wasbtucna Soil could be
complex and consist of more than one period
of soil formation.

Clyde

Two road-cut exposures, CLY-I and CLY-2,
are located about 30 km south-southeast of the
Connell sites (Fig. 1), near Clyde, Washing-

ton. These two sites are very close to the sedi-
ment source and as a result, the loess at these
two sites is 5 to 7 m thick between the MSH S
and C ash markers. Both sites have a dramati-
cally different sequence of buried soils be-
tween the markers than we saw at the 
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derlying soil. This layer is recognized by a sharp
increase in the sand content. The second soil
has Stage III morphology and is less developed
than the underlying soil. The Bkq 1 b3 horizon
(Fig. 5) is an incipient petrocalcic horizon that
has about 6% carbonate (0.08 g/cm’)  and ver-
tical seams of carbonate (2-3 mm thick) that
form large polygons similar to those in the un-
derlying petrocalcic horizon. Cemented cylin-
drical nodules that have a nearly continuous
coating of carbonate form 80 to 90% of the ho-
rizon volume. Although much of the horizon
consists of cemented nodules, the nodules have
not been continuously cemented together to
form a petrocalcic horizon. The overlying ho-
rizon (Bwkb3. Fig. 5) has weak blocky struc-
ture and scattered cylindrical nodules and is
considered to have been the original A and
cambic horizons of this soil.

The uppermost soil of the sequence is a
weakly developed soil that has formed in a
third layer of sandy loess (-b2. Fig. 5, Table
1). This layer also is recognized by its much
higher content of sand. This soil consists of two
structureless cambic horizons that have a
slightly higher chroma  than horizons above or
below, and scattered cylindrical nodules and
filaments ofcarbonate. The lowest horizon is a
C horizon that separates the upper soil (- b2)
from the middle soil (-b3). The MSH set S
tephra lies at the top of the Bwkl b2 horizon.

The Washtucna Soil at the CLY-1 site is sub-
divided into at least two soil profiles (Figs. 3,
6). The lower of the two soils (-b4: Fig. 6,
Table 1) contains a strongly cemented petro-
calcic  horizon that has weak Stage IV mor-
phology (Bkqmb4). The petrocalcic horizon
varies in thickness from 70 to 110 cm and has
11% carbonate (0. I 5 g/cm’ ) . Cemented cyhn-
drical nodules that have a continuous coating
of carbonate make up about 90% of the hori-
zon volume. Vertical seams of carbonate 2 to 5
mm thick define large 50 to I50 cm polygons.
Horizontal seams of carbonate 1 to 2 mm thick
form a weak laminar cap. The petrocalcic
grades downward into a transitional horizon
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that has just a few percent nodules and fila-
ments of carbonate (BCkb4. Fig. 6). The orig-
inal A and cambic horizons of this soil have
been overlapped by the upper soil profile of the
subdivided Washtucna Soil (Bwkqmb3,
Bwkqb3, Fig. 6).

The upper soil profile (-b3: Fig. 6, Table
1) that forms the subdivided Washtucna Soil
at the CLY-2 site also has a petrocalcic horizon
with weak Stage IV morphology (Bwkqmb3 ).
The morphology of the upper petrocalcic is
similar to that of the morphology of the lower
one except the upper is thinner, ranging from
50 to 80 cm thick, and has only 6% carbonate
(0.08 g/cm’). The original A and cambic ho-
rizons for the soil are the Bwkb2, Bwkb3, and
the Bwkqb3 horizons which appear to be cu-
mulic (Fig. 6). The interval between the upper
and lower petrocalcic horizons ranges from 40
to 150 cm across the CLY-I exposure (Fig. 3 ).

The thick zone of cambic horizons (Bwkb2.
Bwkb3, Bwkqb3) above the upper petrocalcic
horizon may also form part of a third subdi-
vided profile, similar to the uppermost profile
at the CLY-2 site (Fig. 5).

Geomorphic conrrol  on loess layer thickness

The bifurcation of the Washtucna Soil into
two well-developed soils primarily reflects the
impact of variable rates of loess deposition and,
secondarily, geomorphic position. The inter-
val of loess in which the Washtucna Soil
formed, as defined by the stratigraphic posi-
tion of the MSH set S and C tephras,  is signif-
icantly thicker at the two Clyde sites than at
the CON-1 and WA-5 sites. The greater thick-
ness of the loess at the Clyde sites indicates that
the rate of loess accumulation at those sites was
much greater than the rate of accumulation at
the CON-1 and WA-5 sites during the same in-
terval of time. The presence of two or three
buried soils in proximal sites resulted from a
series of pulses of deposition during which the
landscape surface moved up too rapidly for
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Fig. 6. Schematic stratigraphic column for the CLY-I site. Symbols used are defined in Fig. 2.

soils to form, separated by periods of lower
rates of deposition and relative landscape sta-
bility during which the multiple Washtucna
Soils formed. These discrete pulses of sedi-
mentation apparently did not occur at distal
sites.

Dispersal of eolian material by wind from
sediment source areas produces regional pat-
terns in the sedimentologic properties of loess
deposits. Regional transects of loess in the cen-
tral U.S. have shown that there is a general
thinning of loess layers away from source areas
due to a decrease in the conceotration  and size
of windblown particles (Frazee et al., 1970;
Kleiss,  1973; Ruhe,  1983; Fehrenbachet et al..
1986). The thickest (and  coarsest ) loess in the
central U.S. is found immediately downwind
of major river valleys. Thicker loess layers at
the Clyde site are due to the proximity of the
sites to the principal source areas for the loess.

The CLY-I and CLY-2 sites are located im-
mediately downwind of nearby areas of Scab-
land flood slackwater  sediments. The flood
sediments are thick sequences of mostly sand
and silt that were deposited in the WaUa  WaUa
Valley, Pasco Basin, and adjoining low-lying
valleys (Fig. 1 ) where cataclysmic Rood waters
pondcd before draining to the Pacitic Ocean
(Brett, 1969; Baker and Bunker, 1985). The
Clyde sites are virtually surrounded by valleys
that were backflooded during the largest events
of scabland  flooding; several tens of meters of
slackwater sediments were deposited in these
adjacent valleys. Regional stratigraphic corre-
lations among exposures of Late Pleistocene
loess indicate that loess layers associated with
Late Quaternary episodes of flooding thin and
fine with distance to the northeast of areas of
slackwater sediments due to eolian redistribu-
tion by prevailing winds (McDonald, 1987;
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Busacca. 1990). The distal positions of the
CON- 1 and WA-5 sites have thinner loess lay-
ers than those at the proximal sites because the
distal sites are located many kilometers down-
wind from the major areas of slackwater
deposits.

Hillslope position may also have had an im-
pact on accumulation of thick loess layers. The
two Clyde sites are excavated into hills that lie
below the crest and on the north (lee) side of
a major loessial ridge. Loess
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Loess deposition and initial pedogenesis in
proximal sites

The cycle of loess deposition in which the
lower Washtucna Soil formed was triggered by
an episode of glacial-outburst flooding that oc-
curred during the early or middle Wisconsin
(McDonald, 1987; McDonald and Busacca,
1990).

Rates of deposition generally exceeded min-
imum rates of soil formation during the time
that the first 5 to 7 m of loess were deposited
in proximal sites like CLY- I and CLY-2. This
is because most of this thickness is only very
weakly altered, although at least one slightly
reddened cambic soil named the Old Maid
Coulee Soil (McDonald and Busacca, 1990)
formed (Fig. 7a).

The first phase of soil development for the
lower Washtucna Soil at proximal sites began
when the influx rate of sediment slowed, which
in turn caused a slower rise of the land surface
and of the zone of active soil formation. Dur-
ing this period of relative landscape stability,
soil-forming processes began to dominate over
those of loess deposition. We conclude a slow-
ing of loess deposition rates occurred because
this would allow organisms such as cicadas to
more thoroughly burrow a given volume of
sediment. Buried soils in the loess that have
petrocalcic horizons, such as the Washtucna
Soil, commonly have fossil burrows in more
than 90% of their volume, whereas unaltered
loess (see, e.g., Fig. 7a) that we think must
have been deposited relatively rapidly gener-
ally has less than 5% burrows. The soil that
formed in the uppermost part of the loess dur-
ing this first phase of Washtucna Soil forma-
tion consisted of burrowed A and cambic ho-
rizons and a weak calcic horizon (Fig. lb).

We do not know why or when the slowing of
loess deposition began that led to the onset of
development of the Washtucna Soil. One pos-
sible explanation may be that the supply of
eolian sediment from slackwater deposits de-
creased because of substantial depletion of the

flood deposits by fluvial erosion and eolian
redistribution.

I ’
Formation ojrhe petrocalcic horizon

I
The formation of the petrocalcic horizon in D

the lower Washtucna Soil at proximal sites is a
direct result of a renewed rapid rate of loess
deposition that forced the land surface and the

I

zone of accumulation of secondary carbonates
to move upward into the position of the A and I
cambic horizons that had been heavily bur-
rowed by cicadas (Fig. 7~). This added layer
of loess at the CLY-2 site was coarser than the I
loess it covered having almost 15%  more sand
(Fig. 5 ); this added layer at the CLY-1 site is
also coarser than the underlying loess with sand I

content doubling to almost 50%. Micromor-
phology of calcic  and petrocalcic horizons ( E. I
McDonald, unpubl. data) indicates that the
interiors of individual cicada burrows were tint
cemented with pedogenic carbonate to form the I
cemented cylindrical nodules. Cementation
probably began when the burrows were ini-
tially engulfed by the rising zone of carbonate I
accumulation. As the accumulation of pedo-
genie carbonate continued, carbonate was then
preferentially precipitated as nearly continu-I
ous coatings on the exterior surfaces of the cy-
lindrical nodules. Vertical seams formed by ac-
cumulation of pedogenic carbonate along I

prismatic ped faces. The transfer of much of
the carbonate downward along prismatic ped
faces appears to have been instrumental in

I

forming petrocalcic horizons because the de-
gree of carbonate cementation decreases away I
from the vertical seams. The petrocalcic hori-
zon was completed when the abundant cylin-
drical nodules became cemented together. A I
weak laminar cap of thin horizontal seams
formed over the top of the now-impermeable
horizon. During the formation of the petrocal- I
tic horizon, new A and cambic horizons with
prismatic and blocky soil structure and cicada
burrows were forming in the overlying loess I

(Fig. 7~).
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At distal sites such as WA-5 (Fig. 2 ) and ia-
deed over the majority of the loess area that
receives less than 400 mm of annual precipi-
tation today (Fig. 11, only a single Washtucaa
Soil is seen, and it has a morphology and car-
bonate content much like that of the lower
Washtucna Soil in proximal sites.

Bifurcation of the Washtucna Soil

One or more additional cycles of loess de-
position occurred during and after the forma-
tion of the lower Washtucaa Soil at the proxi-
mal sites but apparently did not occur at more
distal sites such as WA-5. Renewed deposition
of sand-rich loess buried the A and cambic ho-
rizons that formed with the petrocalcic hori-
zoo of the lower Washtucaa Soil. As a result.
this cicada burrowed zone of the A and cambic
horizons was also engulfed by the zone of car-
bonates (Fig. 7d). Cicada burrows in the for-
mer A and cambic horizons of the lower soil
first became cemented to form cylindrical
nodules, then carbonate preferentially precip
itated along the exteriors of the burrows. De-
velopment of seams of carbonate completed
superimposition of the upper Washtucna Soil
over the older A and cambic horizons of the
lower Washtucna soil. A petrocalcic horizon
formed as part of the upper Washtucaa Soil at
the CLY-1 site, whereas at the CLY-2 site, the
soil only has an incipient petrocalcic horizon.
Exposures of the upper Washtucna Soil at other
proximal sites indicate that the upper soil often
contains a petrocaicic horizon.

Continued deposition of sand-rich lotss
caused the laadscape to rise once again, result-
ing in the formation of a third, very weakly  de-
veloped soil. At the CLY-2 site, the third soil
formed within a meter of very sandy loess
( > 65% sand, Fig. 5 ). The MSH set S tephra
occurs in the loess that overlies this uppermost
Washtucaa Soil (Fig. 7e), providing a miai-
mum age estimate of 13,000 yr B.P. for the last
phase of development of the Washtucna Soil.

E.“. McDONALDAND  A,]. BUSACC

Timing o/soil/ormation

Determining the age of the Washtucaa l
Soil(s), and in turn, the rates of pedogenesis.
is problematic because of a lack of numerica

fage control for the onset of soil formation and
because regional stratigraphic relationships
among exposures of Late Quaternary lees

SIsuggest different lengths of time for the for-
matioa of the Washtucna Soils.

Development of the Washtucaa Soils mad
have occurred during much of the time iater-
val after the early or middle Wisconsin epi
sode of flooding (75,000 to 40,000 yr B.P.) and
before the end of the Late Wisconsin episode
of flooding ( 17,000 to 13,000 yr B.P. ). An iai
tiaI  period of relatively rapid loess depositioJ
and formation of the weaMy developed Old
Maid Coulee Soil prevailed for perhaps 500

gto 10,000 years following the older episode o
flooding. The remaining balance of time would
provide as much as 57,000 or as little as 13.000)
years for the periods of landscape stability that
led to the development of the Washtucaa Soils
depending on whether the older episode oii
flooding occurred during the early or middle
Wisconsin. If formation of the Washtucaa Soil
was constrained to this period of relative land1
scape stability, it is unclear what caused addi-
tional cycles of loess deposition at the proxi-
mal sites. I

An important question is what was the ori-
gin of the pulses of sandy loess at the Clyde  sites

Ithat are associated with the dual Washtucaa
soil in proximal locations. Development of the
superimposed soil profiles resulted from ma-
jor influxes of sand-rich loess sometime duringI

Washtucna-Soil time to force the single soil of
more distal sites to separate into two or more
at proximal sites. The combination of an in-

I

crease in the coarseness of the loess and the
pulses of renewed deposition indicate that aI
significant change occurred regarding laad-
scape stability and processes controlling loess
deposition. I

Different possible origins of these sediments

I
I
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in a few thousand years would provide one ex-
planation for these observations.

An alternative hypothesis for the origin of the
coarse loess layers is that they were triggered
by changes in climate or vegetation that af-
fected landscape stability and the supply of
eolian sediment at the onset of Late Wisconsin
glaciation in the Pacific Nonhwest. A pollen
record from Carp Lake in south-central Wash-
ington suggests that the Columbia Plateau was
colder and more arid between 2 1,000 and 8 500
yrs B.P. These changes at the start of late Wis-
consin glaciation may have caused a decrease
in the vegetative cover on loess deposits across
the plateau, and in turn triggered the initial
cycle of eolian deposition. Additional incre-
ments of sandy loess may have been added by
eolian redistribution of late Wisconsin flood
sediments beginning at about 17,000 to 16,000
yr B.P. This interpretation also requires rapid
rates of soil formation, although it does allow
more time for the formation of the Washtucna
Soil at distal sites between the onset of degrad-
ing climate and the end of the late Wisconsin
Scabland flooding. This interpretation also
would provide for continued loess deposition
for the bifurcation of the Washtucna Soils. Al-
though it is plausible that cycles of deposition
of sandy loess that are incorporated in the
Washtucna Soils resulted from vegetative or
climatic changes, this linkage remains to be
documented in the Scabland loess deposits.

Other hypotheses may explain the origin of
the pulses of sand-rich loess and provide dif-
ferent constraints on the timing on the devel-
opment of the Washtucna Soil; however, the
scenarios presented here best explain our cur-
rent knowledge of linkages among flooding,
loess deposition, and soil formation in the
Channeled Scabland. We are testing the pro-
posed time intervals for the formation of the
Washtucna Soil by ( 1) applying a model that
estimates the accumulation of pedogenic car-
bonate (Mayer et al., 1988), and (2) numeri-
cal dating by the thermoluminescence method
of the loess in which the soils formed.

E,V McWNiA!_D  AND A.,.  BUS~4CCA

I
Implications and conclusions

Rates ofsoil development I ’

The stratigraphic relationships of the Wash-
tucna Soil among the sites discussed in this pa- l
per indicate that in areas of deep loess accu-
mulation, two welldeveloped  soil profiles were
formed during the same time interval in which I

only a single soil profile was being formed
throughout the rest of the Channeled Scab-
land. Evidence for this is the consistent strati-

I

graphic position among the Washtucna Soil(s)
and the two MSH tephras at all sites. This in-
dicates that the base of the Washtucna Soil
where it consists of two soil profiles is not time-
transgressive to the degree that soil develop- I
ment began much earlier in areas of thick loess
and continued for a period of time signifi-
cantly longer than in areas where only one soilI
profile was formed. In addition. it seems un-
likely that a longer period of landscape stabil-
ity and soil development would occur in areasI
close to the loess source area where loess accu-
mulation is very rapid and deeper than in areasI
of thin loess at greater distances.

The formation of two well-developed soils in
proximal areas during the same time intervalI
in which only one well-developed soil was
formed in distal areas indicates that, at the
least, rates of soil formation were much differ-I
ent between distal and proximal sites. The dif-
ferences in the rates of soil development per-
haps can best be explained through the conceptI
of pedologic thresholds. The development of
the Washtucna Soils represents the combined1
effects of extrinsic and intrinsic thresholds
(Schumm, I979 ). An extrinsic pedologic
threshold was created when an external event
caused pulses of eolian sedimentation that
forced the landscape to rise, which led to the
formation of overlapping soil profiles. An in-I
t&sic threshold was crossed when the rising
zone of carbonate accumulation engulfed for-
mer A and cambic horizons of the previous,I
now-buried soil that had been profusely bur-

l
I
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rowed by cicadas, leading to rapid formation
of the petrocalcic horizon. The initial tianslo-
cation of carbonate resulted in the cementa-
tion of the cicada burrows. Continued translo-
cation of carbonate caused the carbonate to be
preferentially precipitated on burrow exte-
riors: because of their great abundance, the
burrows, in turn, quickly became cemented to-
gether, forming a petrocalcic horizon.

An imponant aspect of the development of
the cemented cylindrical nodules is that they
decreased the surface area-to-volume ratio in
the horizon, therefore decreasing the quantity
of pedogenic carbonate required to cement the
horizon together. Evidence for this is the small
amount of carbonate measured in the petrocal-
tic horizons (generally only 6 to 12%). Car-
bonate content for the Washtucna Soils is
nearly two to six times lower than the carbon-
ate content in soils described in the southwest
U.S. that have Stage III or IV morphology
(Machette, 1985). The small quantity of
translocated carbonate in the petrocalcic hori-
zons of the Washtucna Soils is consistent with
our suggestion that they formed in a very short
time.

The role of cylindrical nodules in the for-
mation of soils in the loess is similar to that of
gravel in coarse-textured soils, where the gravel
decreases the amount of carbonate required to
cement the interstitial matrix. Gile et al.
( 1966) have suggested that the pedogenic ac-
cumulation of carbonate proceeds at a faster
rate in coarse-textured soils than it does in fine-
textured soils.

It has been disturbing to us that the single
Washtucna Soil at distal sites is only about as
strongly developed as one of the two Wash-
tucna Soils at proximal sites, sometimes even
less so (compare Figs. 2.5,6),  even though the
single soil would have been forming on the land
surface for about the same period of time as
the dual soil. We think that the threshold con-
cept applies to explain this as well. At the dis-
tal sites, only one burrowed zone was engulfed
to trigger the formation of the single petrocal-
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tic horizon. At the proximal sites during this
same time interval. deposition of additional
loess caused a second zone of cicada burrows
lo be engulfed. The translocation of carbonate
from this new sediment allowed the second
Washtucna Soil to quickly form at proximal
sites; conversely, the absence or additions of
only small amounts of sediment at distal sites
added little more carbonate to the Washtucna
Soil in those areas away from the sediment
source.

Impact on soil stratigraphy

The different and perhaps rapid rates of pe-
dogenesis exhibited by the bifurcated Wash-
tucna Soil has important implications for the
Paiouse loess as well as for soil-stratigraphic
studies in general.

Soil formation during periods of glacial cli-
mate is important to soil-stratigraphic studies
because of the wi_despread  belief that condi-
tions favorable for rapid soil development oc-
cur only during ioterglaciations (cf. Birkeland
and Shroba, 1974; Morrison, I978  ). An inter-
esting hypothesis first proposed by Foley
( 1982) was that at least some of the buried
soils in the Palouse loess may have been formed
during glacial stages. Stratigraphic relation-
ships suggest that the Washtucna Soil may have
developed during the late Wisconsin, or a time
of glacial climate. Recognition of other soils
that may have formed during glacial periods
would provide a powerful tool for linking the
Palouse stratigraphy to the deep-sea oxygen
isotope curve. That the Washtucna Soil and
others in the loess may have formed during
times of glacial climate is in opposition to the
concept of soil-forming intervals (Morrison,
1967 ), which holds that soil-forming pro-
cesses are relatively inactive during times of
glaciation and that unique and optimal cli-
mate conditions during the brief times of in-
terglaciations arc responsible for the bulk of soil
formation.

Soils that can form very rapidly if a pedol-



ogic threshold is exceeded could lead to very
incorrect estimates of the age of that soil and
of its geomorphic surface, or in incorrect soil-
stratigraphic correlations. For example, calcic
soils in the southwestern U.S. that have Stage
III to Stage IV morphology are generally found
on surfaces thought to be Middle to Late Pleis-
tocene or older than 100,000 yr B.P. (Gile et
al.. 1966; Machette,  1985). The ages of these
soils. however, are poorly constrained. The
weak Stage IV morphology of the Washtucna
Soil has formed in a considerably shorter time.
We are not suggesting that all calcic soils
formed this fast; however, there is still a great
deal we do not know about rates of accumula-
tion of pedogenic carbonate and of soil for-
mation. especially once threshold conditions
are established. The results reported here do
suggest. however, that extreme caution is re-
quired when estimating ages of geomorphic
surfaces based on the stage of carbonate mor-
phology because of the possibility that rates of
soil formation can be very different under dif-
ferent circumstances. The concept of pedol-
ogic thresholds is not new (Birkeland, 1984:
Busacca, 1987),  but little is known about what
types of geologic and pedologic environments
can be conductive to promoting rapid soil
formation.

Many soils form in dynamic environments
where, as a result of episodic sedimentation, the
morphologic propenies of a pre-existing soil
may have an important impact on a subse-
quent period of soil development. The devel-
opment of a zone of cicada burrows in one
phase of soil development that was subse-
quently engulfed by pedogenic carbonate un-
der a rising landsurface, along with the rapid
development of gravel-like cemented cicada
burrows. seems to have greatly accelerated the
development of petrocalcic horizons. Rccog-
nition of the effects of overlapping periods of
soil development is always a concern in strati-
graphic investigations of buried soils: how-
ever, continued eohan additions to surface soils
are more difficult to detect and evaluate.
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Long Quaternary Record in Eastern Washington,
U.S.A., Interpreted from Multiple Buried Paleosols
in Loess







paleosols  st Washtwns  andother sites in the semiarid purl  ofthe I’ahnwe  even
though amounts rarely exceed 1.5% on m carbona(c-free  basis (S.A.  Feldman
and A.J. Busacca.  unpublinhed  data).  Strongly developed paleowls  can have
dominantly carbonate cements, both carbonates  and silica. or in a few cases.
dominantly silica. The p&owl  at 24 m. for example (Fig. 2). has low cerbon-
ale content yet apparently because  of siliia cemcntniiw ie one of the most
slrungly cemented paleosola in the exposure.

Camhic horizons are present  abow about one-half ol the celcic and petm-
cslcic horizonaandduripans.  Cambic  horizons have highercolorchromaa  than
do horizons above and below them; in thin section.  they exhibit greater  weslh-
ering of primary minerals and more aecondmy  imn oxide coatings. Iambic
horizons also hnve slightly higher amounts of dithionite-extractable iron than
do non-cambic horizons (about 0.6% ve_ about 0.3%. nn II carbonate-free
basis). Even though the amounts me small. the relaticmship  between Fe., and
csmbii horizons is consistent enough that it is probably the rewlt  of pedogen-
esis in most cases. Although there  are variationa  in clay content with depth
f Fig. 2 ). field morphology and study of thin nectiorw  suggest srgillii  horizons
in this stratigraphic  section only for the paleosols  at 13 ad 24 m. The varia-
lions in clay content. therefore, are due principally to dqrositional  pmcesws.
perhap  with some  contrilxrtiin  by in-place  weathering in nome  horimns.

Zones  darkened by humitied  organic matter or other buried plant remains
nre not found at this site. and in fact  me extremely rare even in the areaa  of
higher precipitation to the east. There is evidence al some sitea that A and
cnmbic horimns
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fMorrison.  1978) andnupwimpowdmil lBum.wcactal..  1965) hsveheen pro-
pmedforvari~formslhstovcrlspcat~  takcin~~cif~g~l~icsnd~enic
cletlingn.

Soil  structure formed hy burrowing organisms such a8 earthworms and ci-
endas is very camnon in paleowls throughout the acmiarid  and arid climatic
ronmofthcPalanc~ndScnhland.Them~t  hcevilyburracdhorirons.vhich
I &&he as having a “cylindriul”  soil slructure.  rrould  seem lo &line&e  the
positions of former A and mmhic horizons  becnusw of the known  life hahik of
theseorganisms (HugieandPaeaey.  196nJ.butlhy~~aImoatinvsriahlyalso
part of the moat &on& cemented horizons in the pskcaln Root casts  of
~~asscsandshrubsthatarrnorstronglyrrmentedbycsrbona~arralsorom-
man. Tbeae dmervations am consistent with a complex genesis  of the soils  in
which the Aandambii  ho~~ofemils~eventuallyen~lfed  by carbonate
and silica cewnb  m the zone of pmcipitntion  ofcarbonatea  and silica r&s in
an epiwdicrdly secreting  laeas  Isndacape. As individual loess lxds thin to the
north and east  of amwce meno in the Pssco Basin and environs (McDonald.
1997; B-a. 1969). the overlap hecomes more severe  and the problem of
diwtinguishing  individual palcoeols  becomes more never. Much remains un-
known about the 
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tion is revencly  mnmetized  below 12 m (Fig. 2). I tentatively interpret this
entire normally mametimd  section a8 having been deposited during the
Bronhee  Normal Polarity Chmn.  At best. the section in only partially mrrel-
atiw with that at Waahtocna.  &cause  of the tymt thicknew  of normally mag-
net&d  lass at this second scction  compared to that at Washtucna.  LX further
implication is that the normally nm~ctired  part  of the Woshtocna  section
may have  subtle dixonformitiea  and that sn unknown portion of the geologic





Soil-Plant Community Relationships in the Selkirk Mountains of
Northern Idaho

Introduction

Inwrelalionships hklwen soils  and IhP vegelation

Ihe! support are oftrn  obspr\ed by field soil s&v-

lists and plant erolo$~. In recognizing  ~hc claw

relationship bctwwn plans communities and soil-

forming processes. Jenny (1911) included organ-

isms (primarily vegetalion)  as one of the live suil-

forming  iac~ors in hi- n.idely used modrl of soil

genesis. Major (I 951 b used a similar se, of in-

dependent variables  IO define a climax plant com-
rnunily.  Thus soil- and clima\ plam communifies

c a n  bolh be lhouphl  of as produes  o’f \he samr

set of environmental \ariabl~.s-clima\e. organisms.

relief. pawn\ material. and time- and an inwr-

dependence there& ais& between a sp4Iic  soil
body and iLs climax vegelalion  (Hironaka c( ol.

1991). Considerable research in forests and range-

lands of the western  U.S. has been direrled a~ iden-

t i f y i n g  a n d  ewn atlempline  IU quamif!  Ihr

relationships befwen soils and IhP naliw climax

communi&s Ihey supper!  lDaubenmire  1 9 7 0 :
Steel? CL ol. 198 1: Hironaka er al. 1983: T&d&

and Bramble-tlrodahl  1983: Cooper e/ al. 1991 I.
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Site 101 Site 104 Site 107 Site 112

m  altered glacial drifl

&j relalively  unallrred  glacial drift

migration ol organic and inorganic metal corn.
plC&

The Site 112 soil is thp most strongly  arid and

contains the largesl quantities oforganic  rna~r or
any of the soils in this study (Table 21. NaF pH
values > 10. high P retenlion. and comparatively
high glass contents  in the very tine sand lractions
all indicate a strong volcanic ash influence and re-
sub in classification of this Haplocryod  as an An-

die intergrade. Relatively  l a r g e  q u a n t i t i e s  cd
oxalate-extractable Fe and Al in Ihe 6s horizons
reflect  the great intensity of weathering and pod-
zolizalion  processes in this soil  compared to thus?
al the other sites.

Site 1Oi is located on a 35%# slope at an ele-
vation ol 1450 m.  Vegetat ion fils the T. hefern-

ph&-Clinronia unr$7ora  (queencup  beadlily) h.t..
Clinronio  un~JIora phase. The presence ol Abieb
lariocorpa a n d  Pireo engelmonnii  (Engelmann
spruce) at this site suggest  it occupies the cooler.
moister end of Ihe T. hmrophph?lla  series. The soil

has formed in similar parent materials 10 those 81
Site 112. as high NaF pH values. high P reten.
fian. and comparatively high glass conwn~  all in-
dicate a song volcanic ash influence (Figure 3.

Table 21. Th? major morphological difference is
that podzolizalion  processrs have not been sulli.
cient 10 produce an E-Rs horizon sequence. The

Rw h o r i z o n s  do. howwr. rrhihit  suffiriem de
velopment  IU meet the rrquirements  of a rambic
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SM II2 medtal uw loam!.slrfctaf  Andic Haplw~od
oi. Or 5.0
C O-f 2~5Y 51.2 IOYR :,2  1% Hclcnr T &
E 1-6 IOIA 47 IOYR 6!, x3 56.2 5~5 3.7 7.3 a
Brl 6-13 7.5YR  4'S IOYR 515 39.3 54.5 6.2 4.7 10.8 4~2
il.2 13-29 7.5YR  4!5 IOYR 6:5 39.1 55.6 5.4 54 10~9 2,7
Br3 29-62 IOYR 4;s IOYR 615 45.0 51,O 4,O 5.2 IO,8 1.4
2RC 62-83 2.51~414 2.51'714 51~7 45,I 3,2 5.3 10.6 0.7
2Cd 83.95+ 2.5Y 4!2 2.5Y 5i2 680 29.3 2,: 4.9 10.3 0.6

Stlc 107 ah! over sand!.slrfc~al.  mixed Typic Vitrirgand

oi. oc 5.0
C O-1 2.5Y 5i2 IOYR 712 ,SI~  ficlrns  T rrhl
A 1-S 7.5YR 3;4 IOYR 4i4 63,8 31.0 4.1  5.0 10.4 2.9
8.1 S-18 7.5YR 314 IOYR 414 62,O 34.6 3,s 5~2 10~6 2,a
R.2 18~30 IOj~R 3!5 IOYR 5'5 65.6 31.2 3~1 5.2 10.5 1.8

__R__

20. I <0.1 0.1 38
96.4 1.3 2,l 24
95.9 0.i 1.8 28
86.6 0.5 1.2 22
553 0.2 0~6 2
30.5 0.1 0.3 I

54,2
70~9
64.1
62.8
23 8
,;,i

0,s 12 31
0,6 1.S 32
04 I.4 32
0.4 1~4 3:
0.2 O,Q 4
0.1 01 0

Steep slopes and greater suscepribilil>~ tu 17rt

and subsequen:  erosion associated with Ihis drier

site may have resulted in removal of.much  of the

volcanic ash. There is only moderaw ash influrnre

on this coarse-tcxtured  soil as evidenced by inter-

mediate NaF pH values. Iw P retention. and small

quantik  of glars in the ver) fine sand fraction.

resulting in classification ai a Vilrandic  Lidonhenl.

This classification indicates the soil has some of

the characteristics associated with volcanic ash.

derived soils, but they  are too weakly rxpresaed

for inclusion in the Andisol  order ISoil  Sune! Staff
19921. D~rlopmrnt  ol Bw horizons we& in clan

s&cation  a~ rilhrr  an Enlisol  or Inc~p~isol.  depend-



examined in this study. There is also suffwient  B
horizon development IO meet  the requirements for
a cambic  horizon. resulting in placement of the soil

into the fncepfisol  order. There is little or no WI-
canic  ash influence and the soil is therefore classi-
fied as a Typic (rather than Andic or Vitrandic)
Xerochrept  (Soil  Survey Staff 1992). Throughout
this region. it has been observed that Mazama  ash
is usually absent in soils associated with Douglas-

fir h.t.‘s (Barker 1981: Weisel 19821.  During the
warmer. drier conditions that existed at the time
of the cataclysmic eruption of MI. Mazama. lhese

sites most likely did not have sufficient canopy
cover to prevent erosion of the ash that prrsuma-
bly was deposited uniformly throughoul  Ihe area.

Conclusions

In the Trout Creek drainage of northern Idaho.
Spodosols formed in volcanic ash are associated
with the A. lasiocarpa  series a~ \he higher eleva.

tions. Class&cation of these soils is determined by
the albic-spodic horizon sequence. These soils are
also classified as intergrades  to the Andisol  order
because olthe strong volcanic ash influence. Hab-

itat types of the T. herrroph)lla  series  occupy lhe
middle elevations. Andisols are the dominant soils
at the moister and cooler end oi this IO~P. A! the

warmer, drier end of the weswrn  hemlock zone.
there has been less influence ol volcanic ash on
soil properties. Accordingly. soils are classified as

Literature Cited

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Hunter.  C . R  1988~  Pcdoprnrrir  in Muama  wphra slung  a
bioclmwic  gradient  in the Blue  Mounolnr  olrou,heas,.
cr”  Parhi”@““.  Ph,D. deerwio”.  P’rrhingm”  SUIP
Unis..  PuLlman.  128 p p .

Jacksn.  hf.L. 1975. Soil  chemical analysis  Advanced course.
2nd rd.. 10th printing.  Published b, author. Madisa”.
WI. 895 pp.

Jenny. H. 1941. Fsrlorr  also4  lormr~io”. McCrsrHill  Book
co.. Inc. Nit* York, 281 pp.

Phyrical  a n d  mincralog~cal  melhods.  Agra”oml
9:635-662

Majar.  I. 1951. A lunclional. farm+.  approach L” plan!  cwt.
0~. Ecolo~  32:  392.412.

Mulbncaur.  D.F,  1 9 8 6  Summa~  ol p r c - , 9 8 0  ,cph~&,l
deposits  crupwd  ltom Mm,“!  SI.  Helen,.  Q’sh,,,F,<m
S1aw VS4 Bull  \olcanol..  4 8 :  16.26,

Kcima”.  K,E 1986.  Soil  divrunina”~  lu”c!io”r  for  III  lore,,
habut  nps  in “onhcr”  Idaho,  Ph.D dcucdun  I.“,\
01 Idaho.  M(orro*.  lil  pI’~

Nclw”.  D W,.  and L.E. Somnwn  1982 Tolal  carban.  orpdw
carbon. and organic ma~,cr,  In A.L Pap<  c, al  ,rd I
Method,  of soil  a”&>i.  Pan 2, 2 ” d  c d .  hgr”r,unn
9:539-5x

I
I
I
I
1
I
I
I
I

I
I
I

Received  18 Februo?,  1993

I Accepted  jar publication  12 Sepmnber 1 9 9 3

1
I
I
I 30 hlclhnivl. Huusm. Fozber~.  and F&n

I

I

P&w R.D,.  B.L, t&.,l<hik.  S.F. Am”.  and R,C  I’,.-.,,,
IV:;, Fore  habiu  ‘!1p>  ol hlonw,n.  G ” .  Tech H,.,’
INT-31,  I’SD.&Farra,  *cniw Inwrmou”,~”  Rrrran  h
Swan.  Ogden. IT,  I73 pp.



I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I

‘ECOSYSTEM MANAGEMENT: PRINCIPLES AND APPUCATtONS
John A. Nesser

Correlator, Northern Region, USDA-Forest Service

Ecosystem management involves the maintenance of sustainable ecosystems while providing for a wider
array of uses, values, products, and services from the land to an increasingfy diverse public (Overbay,  1992).

Overbay (1992) proposes that the following principles be used to describe the initial components of ecosys-
tem management:

. Multiple-use, sustained-yield management of lands and resources depends on sustaining the
diversity and productivi of ecosystems at many geographic scales.

. The natural dynamics and complexity of ecosystems means that conditions are not perfectly
predictable and that any ecosystem offers many options for uses, values, products, and services,
which can change over time.

. Descriptions of desired condnions  for ecosystems at various geographic scales should integrate
ecological, economic, and social considerations into practical statements that can guide manage-
ment activities.

. Ecosystem connections at various scales and across ownerships make coordination of goals and
plans for certain resources essential to success.

. Ecological classifications. inventories, data management, and analysis tools should be integrated
to support integrated management of lands and resources.

. Monitoring and research should be integrated with management to continually improve the scien-
tific basis of ecosystem management.

Land Evrluatlon

Ecological land units (EL&) are based on ecosystem components which do not change readily following
management. These components include landform, geology and macro climate. Ecological land units are
basic, bio-physical units which delineate similar landscapes with respect to ecosystem function, composition
and structure. They may be delineated at dierent scales dependent on analysis  needs. As an example,
geology may be important in characterizing landscapes at the Ecoregion scale while soils may be more
appropriate aqhe  plot level. Ecological land units also provide the basic biophysical template for interpreta-
tion of ecosystem processes such as fire regimes, historic  vegetation patterns and succession, hydrologic
function, and habitat  relationships. Ecological land units also serve as a template for interpreting change in
those ecosystem components that display great temporal variability such as existing vegetation and wildlife
populations.

The effects of management practices can be assessed by contrasting the existing condition of a site to other
managed or unmanaged sites that occur on the same ecological land unit. The  dflerences  observed are then
attributable to management, not site variability.
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EM Framework

The following steps describe how the land evaluation process may be used to achieve ecosystem manage-
ment:

.

.

Determine the desires and requirements of people who will be influenced by the planning outcome.

Describe the ecological potential d the land for meeting stated societal needs. Such de-scriptlons
must include a description of the range of conditions required to malntain long-term system
sustainability, a description of current condiiions, and a description of desired landscape condi-
tions that achieve societal needs.

lf desired landscape conditions fall outside the range of conditions required for long-term system
sustainability, inform the people who will be affected. Public awareness of ecosystem potential ls
critical In developing achievable ‘desired future condition’ strategies for land management. Public
desires are refined through this process, based on an understanding of sustainable ecosystem
criteria.

Once a socially acceptable, sustainable vision of the landscape is achieved, if is then contrasted
against available technology to determine if it can be implemented. For example, in many instances
the desired landscape condition may dtfer from existing conditions. In these situations, factors
such as system design and equipment availabilii must be considered to determine if k is techno-
logicalfy  feasible to move the existing landscape to some desired set of conditions.

Determine what parts of the stated human desires can be fulfilled g’Nen  economic factors. lf
resources (economic and technological) are not available to construct the desired landscape, the
public should be notified and altemathe strategies developed. In most situations, short-term
economic reasoning and large management fmpacts contribute to situations that violate land
ecological and human vafues.  Accordingly, they should be avoided in the development of strate-
gies for ecosystem management.

These steps refine human desires baaed on land ecology, technology, and economic considerations. Such
refinement requires that the public be informed of land evaluation findings and that public opinion be solicited
throughout the process. The maintenance of sustainable ecosystems (as a basic tenent of ecosystem
management) requires constant public input; however, ecosystems (in and of themselves) do not require
management, The ability of our planet to sustain  ftseif  through periods of major climate change (glaclatlon),
tectonic activity,  and other disturbance events (biblical ftoods)  indicates that the earth fs quite capable of
maintaining ltsell  without our assistance. Instead, we manage ecosystems to ensure that desires and
requirements of people are met now and In the future. Managers must understand the ecological potential
and interactions of the land lf they are to provide sustainable ecosystems for future generations.

LandacaPe Ecoloav Prlnclplea

ment are summarized below:

. Hierarchy theory-the development and organization of landscape patterns (e.g., vegetation corn
munities)  is best understood in the context of spatial and temporal hierarchies. Disturbance events
that maintain landscape patterns and ecosystem sustainabllii  are also spatlaf-temporal  scale
dependent phenomena Acknowledgment of these facts is critical to the development d manage
ment strategies for ecosystem sustafnabilky.  Applying  these prtnciples  requires that land evalua-
tion be conducted at multiple scales of ecological description rather than at traditional detailed
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scales such as stands or stream reaches. The temporal variabilii (e.g., vegetation succession
dynamics) of landscapes also needs to be addressed in land evaluation.

Natural variability-all ecosystems vary across time and space, even wkhout  human influence.
Knowledge of this variability Is extremety  useful in determining fl the current condirion  of a land-
scape is sustainable given historic pattern and process criteria. Descriptions of historic landscape
disturbance regimes (e.g., fire magnitude and frequency) and the ecosystem component patterns
they malntained (e.g., vegetation composkion)  provide an initial  template for assessing ecosystem
health. Such descriptions are useful in broad-level resource ana@es  of risk as well as k-r more
detailed Identification of watershed restoration treatment needs. These descriptions also provide
information for forest plan fmplemenation  and monitoring.

. Coarse-fifter  conservation strategy--the conservation of diiersfty  (e.g., species, ecosystem pro
cesses, and landscape patterns) is the prtmary  method for maintalning the resilience and produc-
tivity (health)  of ecological systems. Traditional approaches to conserving diversity have relied on
a species-by-species approach (i.e.. fine filter) which emphasized maintaining habitat for threat-
ened, endangered, and senskive  species. A more proactive approach to species conservation is
the ‘coarse-fitter’ approach to biodiversity  maintenance. This approach assumes that if landscape
patterns and process (similar to those that species evolved with) are maintained, then the tull
complement of species will persist and biodiversity will be maintained. Application of this concept
requires an understanding of the natural variability of landscape patterns and processes. Land-
scape ecology principles provide this understanding and are the foundation for experiments in
ecosystem management. Such experiments are effect’hrety  implemented through an adaptive
management approach to land management.

Summary

Ecosystem management may be implemented through the current planning process and should
consider management strategies based on various scales as appropriate to the analysis.

Landscape ecology and conservation biology principles provide a framework for our ecosystem
management philosophy which is an experiment and should be implemented based on adaptive
management concepts.

Bourgeron, P.S.; Jensen, M.E. 1993. An oveffl&v of ecologlcal  principles for ecosystem manage-
ment. In: Jensen, ME.;  Bourgeron, P.S., eds.  Eastslde  Forest Ecosystem Health Assessment-Vol.
II: Ecosystem Management: principles and applications. Portland, OR: U.S. Depanment  of Agrfcul-
ture,  Forest Service, Pacific Northwest Research Station.

Jensen, ME.;  Everett, R. 1993. An overview of ecosystem management principles, In: Jensen,
ME.;  Bourgeron, P.S., eds. Eastside  Forest Ecosystem heakh Assessment-Vol. II: Ecosystem
management: principles and applications. Ponland,  OR: U.S. Department of Agriculture, Forest
Service, Pacific Northwest Research Station.



SOIL RELATIONSHIPS TO ECOSYSTEH  HANACEKENT

Robert T. Meurissel

I. INTRODUCTION

A. Our dilemma is one of communicating knowledge and ideas about complex
systems. Questions needing answers are: What are ecosystems? What is
ecosystem management? what is soil?

B. Objectives:

1. Review concepts of Ecology, Ecosystems and Soil
2. Describe and discuss some Principles of Ecosystem Management
3. Describe a “Model” of Soil Science-Unifying Concepts
4. Issue some challenges to Soil Scientists

II. SOME CONCEPTS ABOUT ECOLOGY, ECOSYSTEMS AND SOIL

A. Concepts of Ecology and Ecosystems:

Ecology: The science that deals with the interrelations of organisms
and their environment. (Glossary of Science Terms, Soil Science Sot.
Amer. 1975) Term coined by Ernst Haeckel,  German biologist, circa
1866.

Ecosystem: Any unit including all of the organisms (i.e., the
“community) in a given area interacting with the physical environment
so that a flow of energy leads to a clearly defined trophic  structure,
biotic diversity, and material cycles within the system. (E.P. Odum,
1971) Term proposed by A.C. Tansley, British Ecologist, 1935.

While ecology is literaly the study of organisms at home, for many people, the
focus has been on the organisms themselves. But, it is clear that the emphasis
needs to be on the relationship of organisms with their environment, especailly
the soil. From the definitions, the concept of ecosystems rest on the
following: The importance of spatial and temporal scales; material cycles;
energy flows: dynamic interactions and connectivities, and the interaction of
organisms with their environment.

B. Concepts of Soil: Humans have a natural affinity to the soil as a
result of the long history of tilling it for growing food and fiber, But
soil is more than a medium for plant growth. Soil genesis, hence pedology,
gained a prominent place when Jenny (1941) published his classical work on
the factors of soil formation. Where: Soil- f(climate,  parent material,
organisms, relief, time). This concept can also be expressed as state
variables, where, given certain state factors, predictions about soil can
be generated as a function of another variable. For example, soil-
f(Climate)

pm, 0, r, t

Regional Soil Scientist, Pacific Northwest Region, USDA Forest Service
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Soil also is an open system, where energy and material moves into, within
and through it. Some examples are: gains and losses of water: biocycling of
materials; erosion and deposition; and leaching losses.

C. Ecosystem function is an important concept that inixtricably links soil
with the notion of ecosystems. It is exemplified in the concept of
bioenergetics and cycles where soil plays a crucial role in regulating
ecosystem composition, structure and function. ~A graphic illustration is
provided by Richards (1987).

Soil plays an important role in the regulation of the type and magnitude of
producers, the storage of potential energy as organic carbon or inorganic
nutrients, and the decomposers that are largely soil organisms. Soil
organisms are important not only for their functional roles in carbon and
nutrient cycling, but they represent a major portion of the earth’s
biodiversity. We need to know more about the population of organisms,
their functions, fluxes with management, and distribution in soils.

Soil biota exhibit wide diversity. For example, soil meso fauna in a cool
temperate grassland have a wide range of population densities. They range
from several hundreds of ant? to many thousands of mites and springtails to
more than millions per meter of nematods  (Richards, 1987.)

III. ECOSYSTEM MANAGEMENT PRINCIPLES (Following are six principles developed by
the Forest Service and are elaborated on in the proceedings from a
national workshop in 1992, “Taking an Ecological Approach to Management.”
However, the principles are applicable elsewhere)

A. Manage  for Sustainability of Ecosystems:
Sustain vitality, productivity and diversity of ecosystems.
Sustainability is a function of bio-physical, economic and
social -pol i t ical  interact ions.

B. Ecosystems are Dynamic, Complex and Have Multiple Options:
They are shaped by pertubations from fire, wind, floods, insects,
pathogens, volcanoes, glaciers, and human activities.
They have various opportunities and limitations based on capabilities
and resi l iencies .
Some, such as wetlands and riparian systems have disproportionate
importance to their size and extent.

C. A Desired Future Condition Expresses Integrated and Pragmatic Ideas
about Ecosystems:

Resource plans establish direction.
Management prescriptions must be based on physical and biological
capabilities of the land.
DFC’s  are described in terms of composition, structure and patterns of
important ecosystems/components.

‘.Q 7
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IV. AN INTEGRATED MODEL OF SOIL SCIENCE-UNIFYING CONCEPTS

Heurisse and Lammers (1993) described a framework of five models for
communication and understanding knowledge of the complexfty  of the soil
system. These  models, or viewpoints, are a basis from which we examine a
pool of facts, formulate and test hypotheses, and make interpretations.
They are not mutually exclusive or independent from each other. An
illustration of these models follows.

ECOSYSTEM OR COMPONENT J-x WATER-TRANSMITTING MANTLE
o Dynamic in teract ions/ ra tes  of change 0 Hovement/storane of wster/eneravI_
o Nutrient cycles/transport processes o Soil physical properties
o Decomposition/Trophic  relations o Erosion processes
o Environmental filte o Pedotransfer func ions
o Time scale 10 to 10 'i yrs. o Time scale 10 to 10 5

'~~~~~~~

yrs.

MEDIUM FOR PLANT GROWTH ' 7 STRUCTURAL MATERIAL
o Available moisture/nutrients/heat o Mechanical properties
o Aeration/anchorage (strength/plasticity)
o Plant physiology o Drainage/porosity
o Response to managemfjnt
o Time scale 10 to 10 yrs.

o Conductivity--hea~/water/energy
o Time scale 10 to 10 yrs.

The model should be viewed as a means of integrating multiple aspects of
soil science. It also needs to consider the various technologies and tools
for analysis and interpretation for each of the individual models. Soil
science teaching, research, extension, and management prescriptions need to
be structured to incorporate these or similar models.

I
I
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V. SUMMARY AND CONCLUDING CHALLENGES FOR NCSS SOIL SCIENTISTS (To implement
ecosystem management principles)

It seems clear that the soil is is not only a component of ecosystems, but are
ecosystems in themselves. Thus, the role of soil and soil scientists in
ecosystem management is integral to implementing the basic principles as
described above. In order to provide for a sustainable planet, society must
have access to timely and accurate soil information in a readily accessible
form.
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Western/Midwestern Regional Cooperative
Soil Survey Conference

Coeur d’Alene, Idaho
June 12-17, 1994

Ecosystem Basis for Soil Surve$’

The Steering Team for this joint Western-Midwestern Regional National Cooperative
Soil Survey Conference has developed a timely and excellent agenda. I om  pleased
to address some of the positive issues pertaining to the increased interest and
demand to utilize the concepts of ecosystem in our preparation and use of soil
surveys.

This morning I would like to share with you some of the guides in the nsw Soil
Survey Manual pertaining to doing business according to ecosystems, review some
current activities being driven by the ecosystem approach by the agencies with .
which we are employed and discuss current trends and ectivities toward e
coordinated ecosystem soil survey.

Collectively, as we look across the United States, Alaska, Hawaii, and Puerto Rico,
the members of the National Cooperative Soil Survey have a responsibility to
prepare soil surveys for a diversity of landscapes and user demands.

The “Soil Survey Manual’, one of our long-awaited documents concerning the
preparation of soil surveys, has recently been released. This is the third revision of
our guide for making soil surveys. I have taken the opportunity to carefully review
several sections in this manual. Even though this manual does not discuss
ecosystems as such, many of the principles end techniques included in this manual
on how we make and interpret soil maps are based on principles of ecosystems.

The term “Soil Survey” as defined by the Soil Survey Manual, refers to the National
Cooperative Soil Survey. Thus, this document provides a common source of
information and guidance on how we go about our business of making soil surveys.

A review of a few basic concepts end definitions as stated in the new Soil Survey
Manual which have bearing on the ecosystem approach to soil survey are
appropriate. Soil is defined as ‘all natural bodies that contain living matter and are
capable of supporting plants.” The knowledge of soils at the end of the nineteenth
century was gained from 1) farming, 2) agricultural chemistry, 3) biology, and 4)
geology. The first soil surveys in the United Stetes  were made in different parts of
the country to test the proposed mapping technologies and applicability for use.
These surveys, in Pecos Velley, New Mexico; Selt Leke City, Utah; Connecticut
Valley, Connecticut; end Cecil County, Maryland, provided our first look at a long
line of soil surveys mapped and published by the United States Department of
Agriculture.

I/ Jim Culver, Assistant Director of Soil Survey Division, SCS-USDA



In a sense most of the early soil surveys indirectly observed and used many of the
current principles of the ecosystem soil survey. An observation mad8 in the 1904
Tama County, Iowa Soil Survey is illustrated in the Soil Survey Manual. It was
recorded the soils formed under forest were contrasting different then soils formed
under grass even through the parent material was similar.

Hans Jenny’s “Factors of Soil Formation,’ as applicable to making Soil maps, is
discussed. The formation of the soils is treated as an aggregate of several
interrelated  processes, such 8s physical  processes, chemical processes, and
biological processes. There are several references on the importance of the
correlations between vegetation and soils in making quality maps. Vegetation is
closely related to the soil and its genesis. The three main relationships discussed
are a better understanding of soil genesis, assistance in recognizing soil boundaries,
end assistance in predicting from soil maps ebout the kind and amount of
vegetation produced.

The Soil Survey Manual contains 8 number of comments on how wa make soil
maps, and the skills of the soil scientists, which utilize the ecosystem principles.
Soil mapping iS 8 technical art! It requires 8 sound traininp in soil science with 8
familiarity of the earth science principles.

A skilled soil scientist who makes a quality ecosystem soil map is one who

-- is a perceptive observer

-- understands significance of t8ndSC8p8S

-- is able to visualize the pattern of the soils

__ is able to associate sets of landscape features with sets of internal soil properties

-- is able to abstract the essential pattern of the soil

-- is able to express soil patterns and relationships on 8 map

-- strives for accuracy

-- is truthful about reliability of the maps.

Some of the consideration the soil scientist uses in making a ecosystem map are:

-- looks ahead on the projected route or traverse and predicts the kinds of soils on
the landscape 8h88d

- observes breaks in slope gradient

-- notes change in landscape, i.e. change in convex to conceve slope configuration

__ observes any change  in kind or vigor of vegetation

-. makes a view of landscape from a new vantage point.

I
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Tardy, a Botanist in 1935, defined the concept of Ecosystem as en epgregate  of
plants, enimsls, microbes, plus the environment in which they live.

Within the past few years several Federal agencies have developed pdicies and
have an increased awareness towsrd an ecosystem approach. The Soil
Conservation Service integration of soil, water, air, plants and animals (SWAPA)
approach has evolved into the current ecosystem-based essistance  concept. The
Forest Service, in their “National Hierarchical Framework of Ecdogicel Units,’ gives
priority to the fectors  of climate, physiography, water, soils, air, hydrdogy, and
potential natural communities. The Bureau of Land Management tBLMI  has
prepared some excellent documents on the importance of identifying and mapping
riparian ereas.

The principles of these systems have much in common with the discussion given in
the ‘Factors of Soil Formation’ section included in most of our published soil
surveys. These factors are parent material, climate, plant end animal life, relief,
and time.

Current m vrtv end ti rends toward ep

A number of major soil survey activities are directed toward using ecosystem
principles in making and maintaining quality soil surveys. Some highlights are:

-- doing e project soil survey based on a major land resource area or physiogrsphic
area rather than by strict political boundaries. The concept of soil surveys by Major
Land Resource Area (MLRA)  is now included in the National Soil Survey Hsndbook.
All updates or maintenance soil survey projects now require that work on them be
done by MLRA or its equivalent physiographic area. Presently, there is some level
of update maintenance for 60 MLRAs,  and 12 have been approved by the Director
of the Soil Survey Division.

- proposals have been put forth to fund soil survey projects by physiographic or
major land resource areas instead of by traditional state area.

- techniques have been developed and are being tested to map riparian areas as
part of soil survey field operations.

-- develop a national strategy for Soil Conservation Service, Forest Service, and
Bureau of Land Management to collectively agree on one common eco-mapping
scheme and one given scale -the suggested scale is between 1:2,500,000  end
1:7,500,000.  The Environmental Protection Agency and National Biologicel Survey
(NBS)) have also been invited to join in this endeavor.

__ increase interest in temporal soil properties. Bob Grossman. research soil
scientist, NSSC, hes developed a number of field techniques to measure and
evaluate temporal soil properties.

-- greater concern in soil mapping and soil correlation procedures. Examples include
wetlands and hydric soil indicators, emendments in Soil Taxonomy comPlementhI
ecosystem soil surveys, broader options to separete  map units that are distinctly



different for some uses or potential future uses, i.e. similar or the same tsxonomic
pedons on uplands and terrace landscapes need to be separate map units.

Several models on how we view soil science have been proposed over the years.
An excellent brief summary of five models is included in ‘Use of Soil Survey
information for Man

3
ement of Natural Forest and Grasslands” by R. T.

$
eurisse

and D. A. Lammers. One of the references in these concepts is Clin , who was
the original principal author of the Soil Survey Manual. I hold the opinion that en
ecosystem-based soil survey is en integration of these five soil science models. A
brief overview of each model is es follows:

Soil es e natural erea.

- Pedon

-- Classification

- Spatial variability

Soil as a medium for plant growth.

-- Agronomy

-- Forage

- Forest

Soil as an ecosystem or ecosystem component.

-- Nutrient cycles

- Energy flows

-- Organisms

Soil es e vegetated water-transmitting mantle.

-- Hydrologic cycle

Physical properties.

- Vegetation

Soil as a structural material.

-- Soil strength end plasticity

-- Liquid and plastic limits

-- Porosity

21 R. T. Meurisse end D. A. Lammers. 1992. Use of Soil Survey Information for
Management of National Forests end Grasslands.

lo4
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a/ Cline, M. G., 1961. The Changing Model of Soil Science. Soil Sci. Sot. Amer.
Proc. 26: 442-446

The Federal Geographic Data Committee provides national oversight in terms of
consistent definitions of data elements, a control base map, etc. for effective use in
a Geographic Information System. The Soil Conservation Service for the soil data
layer, while the Forest Service has responsibility for the land use data.

We will collectively plan future strategies for quality ecosystem soil surveys. As
one looks et the cover of some recent soil surveys, it is apparent that, outwardly,
our products will take on e different look. At the same time, we must ensure that
the soil map we prepare adequately documents the special and attribute data that
records the ectual  observed, measured, and inferred properties we know about each
soil map unit we design.

I am excited. There is a tremendous interdisciplinary opportunity to improve our
capacity to provide our users quality soil information in e wide variety of
presentations.

lo 5’
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An Integrated Landscape Resource
Analysis Approach to

Comprehensive Watershed Management
By Alan E. Amen, Jacek Blasczpski,  Jim Harte,  and Dick Page,

Bureau of land Management

ABSTRACT-TheBureauofLandManage- resource analysis approach. Digital soil maps
ment is using Geographic Information System are interpreted for the parameters of precipita-
(GIS) analytical techniques to assist with the tion, soil salinity, soil hydrologic groups ,

developmentofcomprehensivewatershed and presence or absence of vari-
management planning on rangeland ous percentages and sizes of
and wildlands. The Sagers Wash coarse fragments on the sur-
Watershed near Moab. Utah, face and other interpreta-
has been proposed as a proto- [ions. Overlays are made
type watershed for the reduc- for the various data themes
tion ofsalt input intoColorado and analyzed to produce a
River. Soil erosion prediction treatmentopportunitiesmap
(using the RUSLE/GIS  inter- showing areas appropriate
face), sediment yield, and salt for various erosion control
input are being modeled under and grazing management
various erosion control and practices, that could be uti-
grazing management practices lized on the watershed. The
to provide for best manage- final step in the process in-
ment alternatives. Data used valves  selection of treatment
include: digital soil survey in- priority areas for the watershed.
formation; Digital Elevation The public lands survey theme is
Models; remote sensing imagery; veg- used to identify precise locations of
etation: surface geology; and resource condi- streams and channels, proximity to path-
tion information. Geographic information sys- ways of sediment transport, and to locate
tern techniques are used for enhancing resource archeologicalsites,whereerosionpracticesmight
inventoriesgeneratinginterpretationsandanaly- impact the cultural resources. The methodology
sis maps with accompanying records data to is also effectively used to display and communi-
support resource management decisions. The cate resource information and comprehensive
methodology incorporates a strong landscape - planning activities.

For additional
information:

Alan E. Amen
Soil Scientist; BLhl
Division of Resources (SC-2 IO)
Service Center, P.O. Box 25047
Denver, CO 80225-0047
Phone (303) 236-0154

Jacek Blaszczynski
Physical Scientist; BLM
Branch of Geographic lnfomration
System Services (X-344)
Service Center, P.O. Box 25017
Denver ,  CO 802250047
Phone (303) 236-6253



GIS
Terrain/Resource Analysis

(Sagers  Wash Walershed Comprehensive Plan)

Climate (Precipitation)

Topography (DE&)

Geology (Soil Parent Materials)

Soils (Physical LL Chemical Properties)

Vegetation (Type, Cover, and T&E Planb)

Surface Hydrology

Land use

Resource Condition (Soils h Range)

Archeological Sites

Existing Treatment & Structures

Research lnlormation

.

l

l

.

.

ii

l

l

4
Exlstlng CondIllon  Evrlusttonr

Soil Erosion Prediction
Sedimenl  OuanMy  & Ouality
Salt Transport

Mansgemrnt Opporlunltles
Site &Practice Selection
Practice Effectiveness Prediction

Cost-BeneM  Evaluatlonr

t Soil Survey  Mapping, Modeling h Enhancemenl
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SOIL SURVEY ENHANCEMENT AND
ECOLOGICAL SITE CORRELATION

by: A/on E. Amen, Jocek  Bloszczynski,  Dick Page, andJock  She&
Bureau  of lond Monogement

The soil survey enhancement ond ecologi-
col site correlation process uses Geographic
lnformotion Systems (GIS) technology to in-
tegrote digital elevation  doto, orthophotos,
Londsot Thematic  Mopper, ond other support-
ing doto [&mote,  geology, vegetation, ond
adjoining soils doto) for improved definition
of toxonomic soil components within mop
ping units. This methodology emphosizes o
landscope ond geologic onolysis opprooch.
Use of GIS londform/hydrologic  chorocter-
izotion methods, ond odditionol geologic in-
terpretotion provide m ore detoiled informo-
tion on the spotiol voriobility of soil proper-
ties within mopping units. This approach  hos
been effective in wildlonds ond rongelond
oreos in Utoh, Arizona ond Wyoming thot
hove large oreos of shallow ond medium-
depth soils ond occomponying exposures of
geologic formotions. The enhanced soil doto
provides odditionol interpretotion ond anoly
sis copabilities for specific needs, e.g. wo-
ter quality, riporion Oreo and grazing mon-
ogement on public lands.

information and technology provided by this
methodology is effectively used to enhance
existing soil surveys ond also for disploying
and communicating soil information.

Application -

The soil survey enhancement and ecologi-
cot site correlation process provides oddi-
tional detoil, interpretation ond onolysis co-
pobility for land management such OS:

1.

2.

3.

4.

5.

6.

Wotershed onolysis . woter quolity

Riporion  orea identification and
monogement

Ecological  site identification ond
grozing monogement

Archeological  ond cultural

Threotened ond endongered species

Monitoring site selection

(6 a;<,



Soil Survey
Modeling, and

f-XT--j/
Climate Data

Mapping,
Enhancement

Topogmphy (slope, bF,, ~,~,,~h’~~)

l Digital Elevation Model (DEM) Data

Geology and Soil Parent Materials
l Geolwic formation, member.

8 sedilment  properties
l Geomorphoric recesses
l Spectral data (PM)
l Geologic interpretations

Vegetation (Types 81 Cover)
l Spectral dato (TM)

Ex’isting  Soil Information

Land Use

/Procesrj

Soil Pro-Map Preparation
l Composite resource and ancillary information

by overlay process
l Extropolate soil informotion from selected

sampled oreos ond existing soil data
l Mop unit design (bared on needs)
l Delineate soil ma units
l Aerial  photogtap R (stereo and interpretations)

Field Verification and Pro-Map Refinement
l Field observations ond sampling
l Refine delineations
l Record field notes
l Complete soil map unit descriptions

Final Sol1 Map 81
Accompanying
Attribute Data
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Colorado River Basin. In a" effort to check expected increases in salinity,

Congress, in 1974, passed the Colorado River Basin Salinity Control Act (PL

98-569). Amendments to this act in 1984 direct the Bureau of Land Management

(BLM) to develop a comprehensive program for minimizing salt contributione to

the Colorado River from BLM-administered lands (public lands).

Salinity yields from public lands occur from both point and nonpoint

(diffuse) eourcee, with the latter being the greatest contributor. The primary

salt eource ie highly erodible saline soils derived from the Hancos Shale

formation, a Cretaceoue  sedimentary marine deposit. It ie estimated that

within-the Upper Colorado River BasinIstetes  of Colorado, Utah and Wyoming-the

salinity yield from diffuse sourcea on public lands spprowimatee 700,000 tone

ennuelly (IJSDI-BLM,  1978).

Past studies, summarized in Schumm and Gregory, 1986, have conclusively

demonstrated that salt production ie greatest from steep Mancos Shale terrain

when compared to salt production from other land forms such a8 pediment

surfaces  and alluvial valley floors, unless these lens steep landforme are

highly dissected or contain visible salt deposits (efflorescence).  The high

production of salt from steep terrain is mainly attributed to high rates of

eiosio"  from soils formed directly from Hancos Shale. Variations of salinity

on steep Hancoe Shale terrain have been documented (Schumm and Gregory, 1986;

Jackson and Julander, 1982; Johnson, 1982; Ponce, 1975; Laronne, 1977; White,

1977; and Thorne et al, 1967), but responsible factors (lithology, topography,

microclimate, and biological and physical soil formation processes) have been

weakly defined.

Therefore, the objective of this study is to define soil salinity

variations on steep Hancos Shale terrain and determine the primary responsible

factors. Also, the study was designed to define landform descriptors to be

used in e geographical information system (GIS) to assist in identifying high

salinity concentration ereas. With millions of acres of Wancos Shale terrain

in the Colorado River Basin, e process to screen acreage for salinity "HOT

SPOTS" would prove valuable for salinity management efforts.

STUDY AREA

The study is based on a saline soil inventory conducted by the Bureau of

Land Hanagement l4ontrose District, Colorado during the 1990 field season. The
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four management areas that were inventoried have been identified for future

salinity reduction (USDI-ELM, 1989). Inventory efforts were concentrated in

the Elephant Skin Wash area (figure 1) because previous monitoring showed

runoff waters from different subbasins yielded different salinity

concentrations, and because of visual observations of variable salt

efflorescence on badland terrain (figure 2). Thus, the remainder of this

report concentrates on inventory results from the Elephant Skin wash srea.

Elephant Skin Wash is located approximately 5 miles northeast of Honteom,

Colorado, lying west of the Black Canyon rim. The drainage is 3.70 square

miles with the mainstem-ephemeral channel flowing in a westerly direction.

Relief varies from 5,720 to 7,0?6 feet in a distance (basin length) of 4.9

miles. The climate is semi-arid with annual precipitation ranging from 9 to 12

inches. August is the month of heaviest precipitation with most coming from

high intensity thunderstorms.

The Elephant Skin Wash Drainage was formed from erosional dissection of a

pediment surface into underlying, undivided Hancos Shale. The resultant

topography is characterized by steep badlands, occasionally capped with

remnants of the pediment surface, and an alluvial valley floor (figures 3).

Steep badland terrain dominates the area. This terrain is unstable as

evidenced by mass wasting and the formation of dense rill networks.

Instability is especially visible on southern aspects where slopes can exceed

90 percent and watershed cover is often less than 1 percent. Soils are largely

undeveloped except for inclusions of shallow, clayey Chipeta and Persayo soils

on north BlOpSS  (USDA-SCS, '1981). Vegetation is dominated by mat and fourwing

saltbush, yucca, and bunchgrasses (Stipa, Elymus and Oryzopsis).

The alluvial valley floor, adjacent to the mainstem channel and larger

tributaries, was formed from deposited sediment, eroded from the steep upland

terrain. The alluvial valley floor averages 400 feet in width, has an overall

down-valley gradient of 2 percent, and is erosionally stable or depositional

except for areez of active gullying. Soils are predominantly Billings silty

clay loam (USDA-SCS. 1981). Common vegetation consists of shadscale, winterfat

and, western wheatgrass.

Land uses include seasonal sheep grazing, off highway vehicle use (OHV) and

hunting. surface disturbance from OHV use has resulted in some accelerated

Il d
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‘Figure 1. Study Area Location
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Figure 2. Elephant Skin Wash - Southern (left) and Northern (right) Aspects, Showing
Differences in Watershed Cover and Salt Efflorescence.
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Figure 3. Elephant Skin Wash - Alluvial Valley Floor with Incised Channel
and Steep-eroding Terrain.
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erosion. Present management limits OHV use to designated roads and trails

(USDI-ELM. 1989).

The Elephant Skin Wash drainage is currently managed under a watershed

activity plan, with the goal of determining effectiveness of structural

measures for reducing salt yields from steep Hancos Shale terrain. At present,

three subbssine

The salinity

have functional salinity reduction structures in place.

HETHODS

inventory included both field and laboratory procedures.

Field measurements were made in erosional environments (steep terrain) and

depositional environments (alluvial villey floors) at a ratio of about 3:1,

respectively. Sampling was thus concentrated on the steep erosional terrain in

order to define soil salinity variability. Additionally, the steep terrain was

inventoried at mid-slope including as many aspects as possible. Sampling

transects were established by extended a 100 foot tape along the contour, and

elevation, and topographic location (hillelope  freeface, debris slope,

alluvial valley floor ) were recorded. A visual determination was also made as

to whether the local environment was erosional or depositional. The hillslope

aspect and slope were determined using a compass and clinometer, respectively.

A composite soil sample was collected by coring and combining 10 evenly

spaced soil samples along the tape. The samples were cored to a depth of 4

inches, which was estimated to be representative of soil surface salinity

(rill development from large runoff events can approach this depth). Two soil

cans were filled with the soil sample to determine electrical conductance (EC)

and moisture content. Watershed cover was estimated along the transect using a

quadrat frequency frame (USDI-BLM, 1985), recording bare ground, persistent

and non-persistent vegetation litter, rock, basal cover, and canopy cover

(noting whether the canopy hit had underlying cover), until 500 points were

documented.

Laboratory procedures included determinations of soil EC, soil moisture

content, and watershed and basal cover. soil EC was measured from liquid,

extracted from a saturated soil paste, using a CLA 1433.1 Instant EC Salinity

Drop Tester. Variation in soil salinity can be indirectly measured by

electrical conductance due to its direct relationship with ionic concentration

(salinity). Since only relative differences in salinity were needed, absolute

lf6’



values of salinity concentrations were not deemed necessary. Watershed cover

was calculated by summing all "on bare ground hits (litter, rock, and canopy

and basal vegetation cover - canopy hits with underlying cover were not

included, as this would result in a double count) and dividing this by total

recorded points. Total live perennial vegetation basal hits were divided by

total recorded pornts to calculate basal cover.

RESULTS

Extreme drought conditions prevailed prier to and during field data

collection. Co"segUe"tly, soil moisture content "ever exceeded 7 percent. Due

to such low and static soil moisture Conditions, thie variable was dropped

from further analysis.

Analyses of soil EC showed differences between values for steep Mancos

Shale terrain (erosional environment) and the alluvial valley floor

(depositional environment). Soil EC means (table 1) for erosional and

depositional sites were compared using the t-test, and found to be

significantly different at the 0.001 significance level. That is to say, there

ia greater than a 99.999 percent chance that the soil EC means from erosiOna

and depositional sites are from different populations. The soil EC mea" for

erosional sites is 5.2 times greater than the soil EC mea" for depositional

sites. This supports conclusions reached in other studies, previously cited,

that show salinity is not as great on alluvial areas as en steep Hancos Shale

terrain.

For the purpose of analysis, hillslope aspect for erosional sites was

transformed into four aspect zones. These are shown in table 1 (e.g. aspect

zone 1 corresponds to northern aspects from 316 to 45 degrees, etc.). An

analysis of variance (table 2) shows soil EC values differ between aspects. As

shown in the graphical display in table 2 and the soil EC mea" values in table

1, soil EC for aspect zone 3 is significantly greater than all other aspect

zones, being 2.2 times higher than the next highest mea", aspect zone 4.

The data obtained in this study do not reflect direct measurements Of

hydrologic processes, but the relevant hydrologic processes can be deduced

from the indirect observations. Figure 4 (C and D) shows that both watershed

and basal cover are weak predictors of soil EC. Values of soil EC are low and

relatively constant over a wide range of the higher cover values. Soil EC is

‘i., i
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Table 1. STATISTICAL SUMMARY OF INVENTORY DATA

ELEPHANT SKIN WASH

---------____--------~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MEAh' VALUES

---~~~~~~~~i_-~-~--~~~~~~~------------~-~~~~~~~~~~~~

SLOPE SOIL EC WATERSHED BASAL SAMPLE

a mmhos/cm COVER ¶ COVER 0 NUMBER

EROSIONAL SITES

(ASPECT ZONES)

1 NORTH (316 TO 45 DEG.) 52 3.6 49 12 9

2 EAST (46 TO 135 DEG.) 58 4.5 33 7 8

3 SOUTH (136 TO 225 DEG.) 12 12.2 2 0 20

4 WEST (226 TO 315 DEG.) 51 5.5 35 9 11

____________________~~~~~~~~~~~~~~~~~~~~~~~~~~_~____~~~~~~~~~~~~~~~~~~~~~~~~~~

COMBINED EROS. SITES 61 7.8 23 6 48

__________~_________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~~~~~~~~~~~~~~~~~~~~

DEPOSITIONAL SITES 5 1.5 51 6 19



Table 2. ANALYSIS OF VARIANCE BETWEEN ASPECT ZONES FOR SOIL EC

SOUrCB DF ss

aspect  zone 3 700.85

ERROR 44 398.63

TOTAL 47 1,099.47

ASPECT ZONE N

1 9

2 S

3 20

4 11

US F P

233.62 25.79 0.000

9.06

INDIVIDUAL 95 PCT CONFIDENCE

INTERVALS FOR SOIL EC MEANS

HEAN ST.DEVL ~~~~~~*~~~_~~_~~*__~___~__+-~________+

3.556 1.373 (_____._____)

4.500 3.231 (_____._____)

12.225 3.764 (___'___)

5.464 2.034 (_____.____)

__---*--__--__-+ __--__-__+-___-____+

POOLED ST. DEV.= 3.010 3.5 7.0 10.5 14.0
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highest when cover values are zero, but a wide range of soil EC is possible

near zero cover. Slope steepness has an apparent positive relationship with

soil EC throughout the measured range; however, the measured range does not

extend below 30 percent. Soil EC not only shows a distinct pattern with

hillslope aspect, but measured value6 exist over the full range of aspects.

Hydrologic processes

eolar radiation.

The exposure of a

microclimate and the

vary with aspect due largely to variation in expoeure to

hillslope to solar radiation has a marked affect on

rate at which geomorphic procesw8 operate (Branaon  et

al, 1981). Northern aspects receive the least 
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better Boil development and increased vegetation cover. On northern aupecta,

lower soil erosion and higher infiltration rate8 result in lower surface eoil

salinity. Surface salinity variations with aspect should be interpreted ae



Scale 1:40,000

Figure 5. Elephant Skin Wash
A. 7-meter  Contour Intervals and Major Drainages
B. DEM-generated Southern Aspect Parcels (slopes 30% or greater), and Inventory Transect Locations on Southern Aspects (+)
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of Elephant Skin Wash, FIB attempt wae made to delineate the most saline areas,

i.e., steep southern aspects. Hap B of Elephant Skin Waeh (figure 5) shows

parcele where slope is greater than 30 percent (approximately the lower limit

of slopem mearured on eouthern aapecte in erosional environments) and

hillslope aspect is between 136 and 225 degrees (southern aspect). To

determine if transects conducted on Bouthern aspects were representative of

the parcel6 identified by the DEM. transect location6 were added to Hap 8. All

but one of the inventory transects fall within or immediately adjacent to the

defined parcele. The outlying transect results from a GIS limitation on pixel

size of 30 x 30 meters. Small segmentA of steep southern aspect that fall

short of these dimensions can not be defined by the DEM.

Pant salinity reduction efforts by the BLM have included reetricting

surface dieturbing  activities to improve watershed condition and etruCtura1

controls to retain saline runoff &ndjor sediment. Applying these techniques

directly to steep Hancoe shale terrain has limitations. Due to the harsh

environments1 conditions on steep southern aspects., the potential for

improving the hydrologic condition on these areas is low. However, salinity

reduction benefits could be realized by optimizing watershed condition on

debris elopes and alluvial area8 receiving runoff from steep southern aspects.

Additionally, it is important to maintain good watershed condition on the

remaining aspect* (east, weBt,  and north). Since surface soil salinity on

steep terrain has an inverse relationship with watershed cover, reducing cover

would increase erosion and salinity.

Due to the high cost of constructing and maintaining structures  in Hancos

Shale-derived soils, these should only be considered where other management

options are not feasible or when other resource benefits (e.g. riparisn, _

wildlife, livestock, etc.) can be achieved simultaneously. To optimize

salinity reduction benefits from structural controls on steep Uancos shale

terrain, they should be located where the largest percentage of the drainage

area is comprised of steep southern aspects.

For deeign of structures and management of surface disturbing activities

considered effective in reducing salt yields, see USDI BLH, 1978; 1980; end

1984.
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Soil Survey Conference
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The National Long-Term Soil Productivity Study and Site
Installations on Volcanic Ash soils

presented by

Deborah Page-Dumroese

U.S. Forest Service

Moscow. ID

What is it?

The long-term soil productivity (LTSP) trials are a joint
effort of the research and administrative timber and soil
arms of the USDA Forest Service. It is a long-term,
designed stress experiment which will answer some basic
questions about process science and land management
practices. It will try to define what the inherent
potential of the land for net primary productivity is, how
this potential is altered by changes in organic matter
content and soil porosity, and how we can change the current
monitoring standards at the National Forest level.

The idea is not to mimic operational practices, or our best
guess at what may be operations in the future, but to
manipulate the fundamental properties of a site that are
always affected to some degree by timber management. This
will help make the results usable by other investigators
across the country.

Sustaining the wood-growing capacity of commercial forests
is a fundamental goal of forest management in North America.
The Multiple Use Sustained Yield Act of 1960 binds the
Forest Service to achieve and maintain outputs of various
renewable resources in perpetuity without permanent
impairment of the productivity of the land. Section 6 of
the National Forest Act of 1976 (NFMA) charges the Secretary
of Agriculture with ensuring research and continuous
monitoring of each management system to safeguard the land's
productivity.

Id3



Objectives

The principal objectives of the LTSP installations are to
(1) define the potential productivity of forest sites along
a soil and climatological continuum, (2) understand how
modifications in site organic matter and soil porosity
affect the fundamental processes controlling site
productivity, (3) develop and validate soil quality
monitoring standards for assessing changes in potential
productivity, and (4) develop models for generalizing our
results over broad geographic areas.

Treatments

This study utilizes a 3*3 factorial design with the
following compaction and organic matter treatments.

Compaction level

No compaction
No compaction
No compaction

Organic Matter level

Bole only removal
Bole and crown removal
Bole, crown, and forest floor

removal

Moderate compaction
Moderate compaction
Moderate compaction

Bole only removal
Bole and crown removal
Bole, crown, and forest floor

removal

Maximum compaction
Maximum compaction
Maximum compaction

Bole only removal
Bole and crown removal
Bole, crown, and forest floor

removal

No compaction is the VUnaturallq  bulk density of the site,
medium compaction is a intermediate level of compaction, and
maximum compaction results in a soil bulk density of about
20% less than the root-growth limiting bulk density of the
specific soil. Each location is also encouraged to install
ameliorative treatments such as fertilization or soil
ripping.

The Intermountain/Pacific  Northwest Study Sites

In the Inter-mountain Region there is one replication that
has the pre-harvest data collected, timber harvested, trees
planted, and first year post-harvest measurement taken.
This study site is located on a bench adjoining the Priest
River at the Priest River Experimental Forest, Priest River,
ID. The study area habitat type is classified as Tsuga
heteronhvlla/Clintonia uniflora. The soil has a silt loam
surface layer 28 to 38 cm thick derived from Mount Mazama
volcanic ash. The subsoil is 50 to 75 cm thick. The soil
is a medial, frigid Ochreptic Fragixeralf (Mission series).
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Treatments were applied as described above. Moderate
compaction was achieved by driving a Grappler log carrier
over the plots twice. Maximum compaction was obtained with
four passes by a D-6 Caterpillar tractor. Bulk densities
were increased from 0.65 g/cc (no compaction) to 0.81 g/cc
(maximum compaction). Overall, after the first growing
season, rooting depth was significantly less in the moderate
and maximum compaction plots that had total organic matter
removed as compared to the no compaction plot with no
organic matter removed. Ectomycorrhizal short root counts
were greatest in the high compaction, total organic matter
removal plots. This corresponds to other research in this
region that correlates high ectomycorrhizal counts with
stressful or harsh environments.

Another set of three replications will have the pre-harvest
data collected in the summer of 1994. Harvesting will begin
in the fall of 1994. These plots are located on the Payette
National Forest near Council, ID.

In the Pacific Northwest Region, one replication near Troy,
OR on the Walla Walla National Forest has the pre-harvest
data collected. Three replicates on the Umpqua National
Forest, Toketee Ranger Station will have the pre-harvest
data collected in the summer of 1994 with harvesting to take
place soon after that.

All of the sites in these two regions are on volcanic ash
cap soils (principally the Mount Mazama eruption). Volcanic
ash soils are susceptible to compaction and given the slow
rate of natural recovery, long-term site degradation is an
important concern for land managers. Long-term productivity
is of particular concern when uneven-aged management and
multiple stand entries are becoming emphasized. This study,
and the other sites around the country, will help identify
the levels of compaction and organic matter that will still
maintain productivity.
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Ecosystem Inventory and Analysis
in the Northern Region

C. Lee Maynard
Soil Scientist/Ecologist Region 1

‘If we are serious about sustainability we must raise our focus in management
and planning to large landscapes and beyond’ (Odum, 1904).

The Northern Region of the U.S. Forest Service has recently been in the process
of implementing the directions for ecosystem inventory and analysis detailed by
the National Ecosystem Mapping Hierarchy (USDA, 1004). In general. the pup
pose of ecological unit inventories is to provide information about biological
capabilkies.  limitations to land use, and management opportunfties  at both the
broad (landscape level) and refined (project lever)  states.  Using methods out-
lined in the Ecological Classification and Inventory Handbook, a soil resource
inventory usually terms the basis for the development of ecological unh invento-
ry (Region 1 USDA, 1903). Within the Northern Region consistent soil resource
map units have been delineated at 1:24,DM  for dominant soil subgroups in
conformity with the Land System Inventory (NCSS survey) mapping procedures
and are referred to as ‘landtypes’.

Using differentia inherent to the landtype delineations a systematic stratification
of a landscape or ecosystem can be generated to provide a Qeoclimatic tem-
plate upon which other physical and biological propenies  can be interpreled.
This template is based on predictable. inherent landscape ieatures  which are
intimately related to ecosystem composition, structure and function. It is also
nested within lhe section and subsection levels of the National Ecosystem
Mapping hierarchy. Using this template it is possible to conduct and ecosystem
inventory efficiently and accurately so that consistent, statistically valid analysis
can be performed. By displaying the range of existing information in the context
of this consistent environmental template it is than possible to identify data gaps
and additional inventory needs.

To facilitate broad scale ecosystem analysis in the Columbia and Missouri river
systems, soil scientists within the Northern Region are in the process of map
ping associations of existing landtype delineations, These associations stratify
environmental site data by variables having the greatest predictive power with
regard to the phenomenon being evaluated. 70 address both upland and
riparian land use questions such as subceplibilky  and response to disturbance,
two sets of ‘Landtype Associatons’  are being mapped and characterized. The
first, with an emphasis on characterizing watershed, stream and riparian prop-
erties (aquatic landtype  associations.ALTA’s);  and a second, the (terrestrial
landtype  associations.TLTA’s),  with an emphasis toward characterizing the
inherent site properties of upland environments.

Aquatic landtype  associations are being mapped at a scale of 1:1OO,C0O  with
delineations based on grouping landtypes with similar tandlorm  and Qeologic
properties, The use 01 these differentia is based on the assumption that land-

I.30



iorm and geology are the two variables which can be mapped consistently at
Ihe lafldscape  level, that mosl closely predict significant changes in inherent
watershed, stream and ripariah  properties. Stratficarion  of the landscape
based on these criteria provides for the development of map units  with predicl-
able ranges in drainage density, erosion properties. valley-bottom and stream
width and gradient attributes, dominanl riparian soil and vegetation types, and
streambed slruclural  lealures  (i.e. pool/riffle ratios) and panicle size dislribu-
lion.

Terestrial  land type associations, also mapped at the 1:100,000  scale will
provide map units  capable of predicting general landscape panerns  in the
distribmion  of dominant soil and vegetation groups, and natural drslurbance
regimes. they are being developed based on the prediclive  value of landform,
geology, soils, local climatic regimes and potential vegetation.

Due 10 the extensive volume oi spatial  and attribute data associated with
ecological analysis units, a geographic information syslem is a highly valuable.
if not essential loot. Depending upon Ihe size and complexly of the analysis
area_ the ilerative  number of struclural  and biological combinations can be
exIenSive.  Computeriied  mapping lools are essenlial  ior the efficient storage,
retrieval and manipulation of the information necessary for accurate ecosysrem
characterization and interpretation. In a GIS. landtype  associations can be
assigned to landtype polygons and spatially displayed, allowing the extent and
distribution of each unique delineation be evaluated and the ecosystem to be
characterized by the attributes of its componenls. In addilion,  rabular  data
summaries of LTA propenies  such as erosion rales  and sedimenf  delivery
features can be complied and statislically analyzed. When stream and water-
shed dekneations  are intersected with LTA’s  and evaluated in the confexl  of
their LTA componems.  landtype  association attribute data can be used to
describe the range of habitat paramelers lor aquatic, riparian, and upland
species oi both plants and animals. The use of a GIS allows tor a simultaneous
analysis of muiliple scales using the same analylical framework throughout the
process.

Following Ihe environmental characterization provided by the landrype associa-
tion template, disturbance history is lhen introduced into the analysis, Wrth  the
inuoduction  of disturbance history (bolh natural and management induced),
and other existing condkion  informalion il is possible to conduct valid compari-
sons between potential and exisling conditions for any selected site within a
delineation. The ecological impacts of current management activities cat lhen
be monitored and evaluated by the same measurable parameters used to
inventory and charanerize the overall landscape, and the components of its
ecosyslems.  Management guidelines may also be developed based on those
same measureable parameters of site and soil properties that accurately rellecl
change over lime. Likewise, rehabilitation for componenls of highly disturbed
ecosystems (i.e riparian areas, stream segments or watersheds) can then be
proposed with an ecological framework as their foundation.
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Denizens of the Soil: Small, but Critical
by Andy Moldmke.  Research Entomologist, Omgon State University. Corvallih  Oregon
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rpciaaf~iricverysquarrmetcl
ofsoil TbercarelitcraUyhtmdredaof
thmlsa&ofindividoaluthmpodrpcr
quarcmeurofroiL  Thcaearcalllbings
gou~SXanlldnguoundiltYoUrharrd;
they’ve  ga eyed tlicy’vc  got les they  get
bUttgry,thygCtti=tLthylUaritntbdr
matsthcydotinlematiogdaoca.thcy
have bchatior.  These  arc not bacmrk,
theyarcno4amocbactJlerearcralher

_highly  complicated orgar&ms.

YoucanhndavarietyoftheseaiKcaany
tim~yougooutattdtakeashovelfuiofdir~
Tbc  most commott  thiogr  in the soil arc
oribatid mites.  and the -don among
mites  is amazing. The biggest  one is the
size of a period on a printed page; the
smartest  one is 1/2SOth of ao inch in
~mgth.  There  is a long-legged otibatid
mttc.  There  is a flat-backed. aircm&
umcr  otibatid  mite. There are oribatid
mites  thar have gtut big ostrich plume
fcxhers  all over tbur bodia.

Tbcre  ate about 2SO.000  onbatid mites in
very squue meter of soil. One is called a
pen-knife oribatid mite. When it’s at-
tack@ itfoldsuplikcaturtle.  Oneiswbat
I call a ncgasaurus  onbatid mite. The
mite  itszlfti very  small and has big move-
able flat plates covering the body. Some of
them have basically bombay doors: flex-
ible tiags that they cau retract their legs
into. Onccvathasaspecialuapdoortbat
mrnea  up sod  protects the at-
tire bottom  of the ficc. all the
little  appendages for siting.
There is anothu  oribatid mite
thatlusamnnononlhesidcof
thebdy.  ItshootsaItickygoo
when l aackul. Thcte is ooc
thathidcsbyawaingtbewhole
topoftbebodywithmudthatit
amcnuontop.

Otibatid  mites UC fungal  feed-
us.lIcycatfuttgalhyphawitb
great  lobsta-like  claws. A fun-
gal~haislikeapicceof

, spaghcrtiwithaskelctoaottlhc
aItS&. so Lhe mire has to

aushitattdcrxkitopcnwithsheanand
tkojabUtcmitttoitsmottthWreyoowculd
spaghetti  Amtkrspeci~fecdsbyinsatnrat-
ingthewholcferdiogaPantnsintothe
bt%&iogporcaottttupoordlcs. When
tkyfcelatiu@hypbthygfabit~
tkyprllonccllclica+,thcothcroncgoes
in and it atl  wurka hydtostatidy.  There
atcalsosomeoribati&thatsttckbscutia
throoghanwr.  Httgcmusclathatwork
tbesuctioacttpiasidcthcmouthattachto
lbct4ckofitsiu

The o&r tmtjor  groq  of soil dwellers are
qningtails. mete are about 100.000 per
sqoarcmclnoll1inthcfotesL  They%
called springtail  bsauv they  have this
tai1ptthCendoftbCbodythatDorrmllyir
held uodaacath tmdcr  very  high blood
pressure Wbenauacked.tbeyltavealitUc
clamp which rclases and catapults the
sptigtailwayupintothcair.  Asptingtail
lilac may be 1112th of an inch long M
jumpmaykayardaway Avetycffoxive
device. Another spnngtail  is all mvercd
~4th  sales  like the wings of a buncrtly.

Nowspringuilsaudoribatidmitaatcjust
twu things ia the soil. Arty meter of soil
has lots and lots of things that  live in it.
Btight.raibdcUidmiusrucnotoniyinrhc
soil. Thy arc used ia biolog&  control in
manypartsoftbcworld.  lnorcgonwcusc
them  heavily in the pear iadustty down in
Ashland and Medford.  There are
pscttdoscoQiotts.  skunk spiders. ecttti-
pale& aod saail-fcalittg  beetle.

TkpoiotthatIwaoltOmaLCicthXallthC
upper taym of the soil are biogcaic.
microsoxmre  of the soil is fashioned1
arMpxis and wotms,  attd thcrcfote  the
major cbcmicaJ  aodphysiul properties
dir&y  under biocoarol  Every chemi
and physical propxty  of soils is basicJ
driven by Ihc sar%Cvolume  tatio  of tb;
particles  that make it up. The  upper lay
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you’ve probably UC

YTthought like a root befo
IwrntynttothLtklikca.-



I

'hued&m  page 4x cffca no pmwss afnuaimt  solu-
liity they un auke no chemical  change

3 soil lb second point is that soil
icaItmnsfortnations-thedmx!spo-

tin,thC~LiOS~tkrrCy-

E

rcmallygwvdbythcatta-
_ digcation  oftbe  seactcd  tnaytncs

andfun~inthcsoil.  Thereate
~&oticchangcathattskcplacAnthc

ll
+

gandrbawinganddtyingbut
P generauytakeplaceattialMwhcn
ry’m not terribly uutitl to Lhc plans.

d point is that absorption of nuta’i-
xditutly  dependent upon the ccll’s.
xfaaarra InaUsoils.anywhctzyouare

world. the surf&c  area of soil mi-
0
x

is toilliom.  billions, tillions  times
plant roo(5. Plant roots arc at a

T

Live  handicap to get those nuui-
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I One Hundred Twenty Thousand Little Legs

Andrew Moldenke

Nowhere are the critical roles of in- No one has ever counted the num-
sects and other invertebrates easier to ber of kinds of bacteria and fungi un-
understand, yet more poorly investi- der a single tree in the forest; no ecolo-
gated, than in forest soil. Proper
growth of forest trees depends on re-

gist knows just how many chemical
transformation processes are neces-

ceiving appropriate nutrient levels sary for the full recycling of nutrients.
and water from the roots. The meta- We do know, however, that in undis-
bolic activity of fungi and bacteria turbed forests there are 200 to 250 spe-
liberate nutrients through litter de- cies of invertebrates per square meter
composition and chemical transforma- offorest soil in the Pacific Northwest -
tions of the soil. Experiments have
shown that insects and other micro-

probably literally thousands of kinds
in all the microhabitats of a square

arthropods control these rates. mile of forest. There are 100,000 to

Dead logs are crucialfirfirest  he&h Thefinalstep in nutrient recycling is
uptake of nutrients by mywrrhizal fungi, which pass nutrients to the trees
in exchange fir phobsynthetic sugar pumped to the nuts.  Here the mycor-
rhizal fwrgus Russula  emetica  is attached to the nwts of western hemlock
Photograph 0 1990 by Gvy Braasch

I
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-0dontodamaeus  veriomatus is one of
the larger (750 microns or about .03
inch) fungiwrous oribatid mites There
are 100,000 to 200,000 oribatid mites
per square meter of undisturbed Rzcific
Northwest forest Scanning  electron mi-
crograph by Al H. Soeldner:

200,000 oribatid mites per square me-
ter of undisturbed forest, including
perhaps as many as 75 species. Forest
ecosystems cannot afford to lose spe-
cies such as these, which are involved
in critical nutrient recycling.

In our conifer forests, the pioneer-
ing work of Forest Service mycologist
Jim Trappe has shown that most es-
sential nutrients are passed to trees
through a network of symbiotic fungi
known as mycorrhizae. Mycorrhizae
may be microscopic fungi deep within
the tree roots, dense sheaths offungal
tissue wrapped around the root tips,
or even meter-wide mats of woven fun-
gal hyphae permeating the soil while
attached to the tree root. There might
be as many as 150 different kinds of
mycorrhizae on the roots of a single
Douglas-fir tree. Different kinds of my
corrhizae provide different services to
the tree, such as nutrient uptake and
resistance to drought and disease.

The mycorrhizae don’t act alone.
Many different types of soil bacteria
and fungi are required to perform the
many transformations necessary to
break down the complex organic
chemicals in litter, wood, and car-
casses. The role of soil invertebrates is
to facilitate these processes by stimu-
lating the growth of microbes, mixing
the substrates, aerating the soil, and
transporting spores and living fungal
hyphae to a place where they can grow,
thereby driving the succession of the
myriad different microbial species liv-
ing in the soil.

The strikinglycolored millipede
Harpaphe haydeniana is a crucial eco-
system link. It grazes on fallen conifer
needles, and by crunching up many
plant ceils, mixes their contents with
the bacteria in its gut. Then it deposits
a fecal pellet, which is attacked by a
different set of bacteria which further
the decomposition process. The fecal
pellet is invaded by fungi, eaten by a
smaller arthropod like the chocolate-
brown oribatid mite Odontodamaeus
veriornatus, exposed to yet a different
set of enzymes and gut bacteria, and
transformed into smaller fecal pellets.
Then, perhaps, an immature Har-
paphe  engulfs many tiny fecal pellets,
mixes them with the mineral soil, and
starts the whole cascading fragmenta-
tion process over again.

The numbers and kinds of soil
fauna are so large that forest man-
agers and soil scientists mistakenly
take them for granted. U.S. Forest Ser-
vice silviculturalists  have learned
that examination of the diverse forest
understory can reveal critical aspects
of soil type and moisture availability
more efficiently than chemical tests.



Likewise, soil invertebrates can be
used as “biological probes- of soil pro-
cesses that operate over time scales
and spatial scales that are difficult to
monitor in the field.

Chemical tests measure chemical
concentrations at a moment in time,
and seldom distinguish between what
is there and what is available for tree
growth. Tree growth integrates all the
numerous factors affecting a tree over
decades; it is difficult to distinguish
soil-related factors from all the other
types. Most soil creatures have sur-
prisingly long life cycles: (Odonto
damaeus probably one year; Harpaphe
probably several years). Their growth
rates integrate over several months in
small areas of forest soil many of the
properties important for tree growth.

Soil arthropods respond clearly to
soil properties relevant to their ways of
life: soil temperature, moisture, fun-
gal abundance, limiting nutrients,

The cyanide-producing 3- to 3!54nch
millipede, ?Iarpaphe haydeniana, is a
conspicwus part of Northunst  conifer



It is likely, based on Petersen and
Luxton’s review of world soil fauna,
that temperate soil diversity equals or
exceeds that of tropic soil. South-d
estimates that about 80 percent of the
temperate forest insect fauna spend a
significant portion of their life cycles
in the soil. In absolute terms, then, it
is quite probable that the highest
levels of terrestrial diversity any-
where on earth occur in the soils of our
temperate forests.

Every time you take a step in a
mature Oregon forest, your foot is

being supported on the backs of 16,000
invertebrates held up by an average
total of 120,000 legs. Just think how
many creatures it takes to support a
single tree.

Dr: Andrew Moldenke  is a research biol-
ogist and teacher in the Department of
Entomo~gy at Oregon State University
His interest lies in the interactions of
invertebrates and their environment,
particularly the subjects of pollination
ecology and soil fauna

This fall, Sierra Club Books will pub-
lish Buttefly Gardening: Creating
Summer Magic in Your Garden, by
the Xerces Society and the Smithson-
ian Institution. Advance orders will
be filled at that time.

The book features more than 100
close-up color photographs of butter-
flies and flowers, garden design dia-
grams, a master plant list, and essays
by leading butterfIy, gardening, and
conservation experts. The book, which
will sell for $18.95 retail, is available
to Xerces Society members for $14.95
plus $2.50 shipping and handling. If
you are not a member, you may join
Xerces now and order the book at the
discounted price. To order, send a
$17.45 check or money order to: The
Xerces Society, 10 SW. Ash Street,
Portland, OR 97204.

An Oregon Silver-spot Butterfly Re-
covery Team has been reconstituted
and is actively working on conserva-
tion measures for the species and its
habitat. Speyerio serene hippolyta is a
threatened butterfly that lives along
the Pacific coast from southern Wash-
ington to northern California. Its hab-
itat is endangered by development and
forest succession.

The team includes Xerces Society
members Paul Hammond, Cathy Mac-
donald, Dennis Murphy, Paul Opler,
and Katrin Snow. For mole informa-

‘tion: Paul Opler,  United States Fish
and Wildlife Service IIJSFWS) Office of
Information Transfer, 1025 Pennock
Place, Suite 212, Fort Collins, CO
80524, (303) 493.8401.
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Integrate Soils Interpretations
for the Five Resource Concerns

Into the Planning Process
as They Relate To:

- Conservation Practice ’

Physical Effects

- Quality Criteria

b Practice Standards



PROCEDURE FOR DEVELOPING SOIL INTERPRETATIONS
FOR THE Ci)PE PROCESS

.

Step 1
Develo

k?
list of soil properties/data elements that effect the

resourc concern.

Step 2
no

iZ5&K”$~dkeK?c(k  orqol)
a ly be selected to solve this

If YES, then go to Step 3,ifN0 then go to the next question.
Askzpld the implementation of this practice affect the

‘!!!za%!~b~
o to Step 3,if NO then go to the next cOncem

Step 3
List soi
applrcabrt?

ro
lr

erties that influence the desi
(+ or -) of the practice to so

a
69

d/or
e t e concern.

Th test statem
IIeat property0fnt for si

sorl ma untts orjnifi”ye,&$J@r~~~~a~,  of

Step 4

‘nte
tZE%Tdtep3:

retive criteria for soil properties/data elements

Step 5
Create lannin consideration statements for the soil
interprkve crrperia.



Process

- Identify. Critical Practices

- Form Interdisciplinary Team

- Identify Critical Soil Properties

b Develop Criteria Tables

1 _-----



LIST OF SOIL PROPERTIES / DATA ELEMENTS

AWC (Aridic,  Udic, & Ustic)

Cat203  EQUIVALENT AND/OR CaSO4 EQUIVALENT

CAPABILITY UNIT

CEC

COARSE FRAGMENTS

DEPTH TO ROCK OR CLMENTED PAN

FLOODING

K FACTOR

ORGANIC MATTER %

PERMEABILIT

PH

PLASTICITY INDEX

SALINITY (Commodity Crops or Adapted Pasture)

SARIESP

SLOPE (% and/or Aspect)

SOIL ALBEDO

T FACT’OR

TEXTURE

VADOSE ZONE

WATER TABLE - PONDING

WIND EROSION GROUP

WIND EROSION I VALUE



Soil Interpretations for CPPE Process
Conservation Practice: Conservation Tillage - Mulch Till
S WAPA Resource: Water
Resource Concern: Quality - Ground Water Contaminants - Pesticides

Soil
PropertyI---Permeability

Texture

Water table

;

Portion
Pedon

c40”

layer1

whole
soil

Rating

slight
moderate

severe

slight
moderate

severe

slight
moderate

severe

Property
Limits

<: 0.2 inlhr
0.2 - 6.0

7 6.0 inlhr

Resource Concern
Statements

deep pert
deep pert ,

deep pert

clays
loams
sands

high trans.
high trans.,

low sorp. poten.

7 5’

+ to 5’
shallow wtr. tbl.
shallow wtr. tbl.

r



- Algorithms

- Field Office Computer System

- Soils Database

- Soil Interpretations

b Eco-Based Conservation Plan



Spatial Land Treatment Practice Tracking for Water Quality
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ABSTRACT

Knowledge of the spatial distribution of land treatment

practices within a watershed is needed to assess the impact

of conservation planning and practice application on water

bodies impacted by agricultural nonpoint source (AgNPS)

pollution. The U. S. Geological Survey’s River Reach

database was utilized for lov precision georeferencing of

land treatment and management practices in the Dairy-McKay

Hydrologic Unit Area (HUA) Project in Oregon. The Graphical

Resource Analysis Support System (GRASS) geographic

information system (GIS) was used to produce maps allowing

spatial tabulation of conservation practice application with

the River Reach Number (RRN) as a tag. The RRN proved an

effective way to aggregate conservation practices within the

HUA in a hydrologically-meaningful way. Vadose and phreatic

zone attributes important in determining the movement of

AgNPS pollutants within the HUA were able to be associated

with subasins drained by specific RRN-designated stream

segments. This allowed transparent access to vadose zone

information needed for water quality conservation planning.
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INTRODUCTION

The fundamental data carrier of physical land

attributes used by the Soil Conservation Service (SCS) in

planning to conserve the soil resource is the soil map unit

(Soil Survey Staff, 1991). The term **data carrier” in this

context implies: a) a spatially-delineated, georeferenced

portion of the the earth’s surface, with which b) a number

of physical and chemical attributes are associated. The

first characteritsic is represented either by hand-compiled

soil map unit delineations, or by digitized delineations in

a geographic information system (GIS). The second

chracteristic  is exemplified by the practice of naming soil

map units for soil series, which are physically represented

by a type pedon (Soil Survey Staff, 1975). Soil

interpretations for the map unit or a phase of a series

(Soil Survey Staff, 1991) are conveyed in narrative or

tabular form, or as attribute data in a GIS. The

conservation planner uses the principle of cartographic

generalization (Buol, et al., 1973) to group map unit

delineations in a given geographic area into various

interpretive groups, manually or electronically, to meet his

planning needs.

The SCS also has the responsibility of planning for

four additionnl resources: water, air, plants, and animals

(Soil Conservation Service, 1990a). It is now necessary to

‘determine the physical effects relevant to each resource

during the planning processl’ so that the planner can OBselect



combinations of practices that solve the identified or

predictable problems without creating new problems.” (Soil

Conservation Service, 1990b).

The Conservation Practice Physical Effects (CPPE)

matrix of the Field Office Technical Guide (Table l)‘lists

two aspects of the water resource, quantity and quality,

that must be considered in conservation planning (Soil

Conservation Service, 1990b). The CPPE matrix, in its

present state, presents the conservation planner general,

.qualitative  effects ratings. There is often a range in the

rating for a given effect. The planner, however, must make

a site-specific assessment of conservation practices

physical effects in order to design her conservation

management system (CMS) for a field or other conservation

treatment unit (CTU) (Soil Conservation Service, 1992).

To adequately assess practice effects on water quality,

the planner must know where she is in relation to

potentially impacted surface or groundwater bodies. This

requires geographic data, but not of extreme absolute

precision. Some knowledge about location in relation to the

surface drainage network in a watershed and relative to

groundwater recharge areas is Usually  sufficient. She must

also know the physical characteristics Of the root, vadose,

snd phreatic zones in order to assess pathways of pollutants

to the potentially impacted waterbodies (Soil Conservation

Service, 1999). This suggests some knowledge of attributes

about the geographic area of concern. This information is

/s3:,
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available for the root zone in the soil survey. For the

vado6e zone, however, there is no comparable, easily

retrievable information. It must often be generalized from

sources intended for another purposes, or is ~of less detail

than needed.

The objective of this paper is to present: a) a system

for the low-precision geo-referencing required in water

quality conservation planning, and b) suggest a way to make

vadose zone information more readily available to the

.planner. This system does not require an electronic GIS at

the field office level. Because it has a geographhic

component, it facilitate6 CPPE determinations for

conservation practices effectiveness monitoring, and is

useful in implementation and project monitoring (EhTA

Committee, 1990; MacDonald, et al., 1991; Soil Conservation

Service, 1991).
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METHODS AND MATERIALS

Geo-referencing

River Reach files were obtained from U. S. Geological

Survey (USGS) for the Dairy-McKay Hydrologic Unit Area (HUA)

in Western Oregon (Fig. 1). In this geographic database

each stream segment, at l:lOO,OOO scale, is assigned a

unique numerical designation, the River Reach Number (RRN).

The system was originally constructed from map scales of

1:250,000 by EPA, and USGS has extended it to l:lOO,OOO

scale to pick up smaller tributaries (Mike Darling,

pereonnal communication, USGS, Portland, OR) (Fig. 2).

A series of maps coincident with standard USGS 7.5 min.

topographic quadrangle6 (Fig. 1) were generated, using the

Graphical Resource Analysis Support System (GRASS), that

depict the RRN associated with a particular stream segment

(Fig. 3). Practices applied to fields in tracts of land

within subbasins of the HUA were spatially "taggedtl at the

field office level by assigning field6 to the appropriate

stream segment as identified by the RRN. The 7.5 min.

topographic quadrangles were used to assist placing farm

(operating unit) fields in the appropriate basin of a RRN-

designated stream segment.

VadozelPhreatic Zone Attribute Data

A list of vadose and phreatic zone attributes (V/P

attributes) that were deemed important in assessing

subsurface pathway6 of pollutant6 to groundwater and surface,

I
I
I
I
I
I
I
I
I
I
1
I
I
I
i
I
I
I
I
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water bodies (Caine and Swanson, 1999; Driscoll, 1986;

Freeze and Cherry, 1979; C. E. Stearns, personnel

communication, USDA-Soil Conservation Service, Portland,

Oregon) was established (Table 2). Readily available

geologic reports were canvassed (Allison, 1953; Hart and

Newcomb,
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RESULTS AND DISCUSSION

Georeferencing

Table 3 is a sample of farm (operating unit) fields

from the Dairy-McKay HUA which have been tagged with their

respective RRK. The general location of selected operating

units in Table 3 is shown in Fig. 3. The fields were

assigned to a particular RRN based

within a subbasin of the watershed

stream segment drains. Therefore,

spatially track the application of

managment practices that have

quality of a particular water

Note how some fields within a

same RRN, while others within

RP.Ns (Table 3).

on that field falling

that the RRN-designated

it is possible to

conservation and

the potential to impact water

body by sorting fields by RRJJ.

given tract often have the

that sane tract have different

River Reach Numbers, once assigned to a field, can be

stored in the current SCS data managment system for the

field office, CAMPS (Computer Assisted Hanagment and

Planning System). They can then provide a spatial dimension

to the field office electronic data base that is meaningful

to water quality conservation

onsite.

planning, without having a GIS

The River Reach database contains a number of

attributes in addition to the RRN. For instance, there are

pointers indicating the adjacent upstream and downstream

RRNs for each RRN-designated stream segment. This makes it

possible to consider general routing of agricultural

I
1
1
I
I
I
I
1
1
1
I
I
I
.I
I
I
I
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nonpoint source pollutants within or through a watershed if

a local GIS database or watershed hydrologic model is

unavailable. Also included is a &ream level identifier

(LEVEL), which in essence is a reverse Strahler stream order

(Ruhe, 1975).

Vadose and Phreatic Zone Attributes

Once a low precision, relative georeferencing system is

available ,  i t can be used to convey attribute information.

Table 4 gives the assignment of V/P attributes to selected

RRNs found in the Forest Grove, OR USGS 7.5min. quadrangle.

The attribute information can be general or detailed, based

on the availability of resource references and subject

matter expertise.

There are no specific depth or lateral limits implied

in the above assignments. It is suggested that, as a

minimum, V/P attributes realized from the bottom of the root

zone to the top of a regional  water table (Driscoll,  1986),

and vithin a hillslope segment from a first- or second-order

divide to the respective first- or second-order drainageway

should be considered. This represents a basic segment of

almost all landscapes (Ruhe, 1975), and corresponds to the

conceptual models frequently proposed to convey subsurface

water flow to surface and groundwater (Freeze and Cherry,

1979; Hall and Olson, 1991). Low-order hillslopes are also

important elements in sediment delivery to surface waters

(Caine and Swanson, 1989). The collection of V/P attributes

I.57



assigned to SIMS in a watershed should give a sense of the

depositional system or three-dimensional facies

relationships (Galloway and Hobday, 1983)

the geology underlying the main watershed

important to determining the direction of

flow.

that characterize

and that are

vadose-zone water

The assignment of V/P attributes to a particular FUW

can be considered a ‘propositional pedon” in Holmgren’s

sense : observational propositions are associated with a

.a (space inclusive of the feature under study, in this

case physical parameters of near-surface earth materials

important in dictating water movement) geographically

referenced to a w (a particular location, in this case

identified by the RRN) (Holmgren, 1998). It represents an

application of Holmgren’s pedon concept to e geographic

point location at a scale smaller than typically used in

detailed soil survey work, however. The RRN might also

serve as the focus for referencing additional stable-static

and temporal-dynamic geologic, soil,  or surface feature5

(Arnold, 1990; Grossman, et al., 1990).

Benefits to the Conservation Planner

The planner is forced to make daily decisions about

specific tracts of land in the conservation planning a;:d

implementation process. Yet he is often faced with a

paucity of easily obtainable information about the specific

location vhere he is planning. It is best that she make



9

informed

resource

decisions, and to do that she must have up to date

information available in a transparent, easy to

obtain manner.

The ideas of Holmgren (1988) are again appropriate: "In

the modern informational sense, we are concerned with

propo6itions  about location rather than with the properties

of polypedon6.e. He is referring to the information age6

liberation from artificial construct6, ruch a6 the soil

scientists polypedon, that in the past were needed to convey

spatially referenced attribute6 of volumes of the earths

6urface. We no longer require such conetructs. All our

planner needs are borne proposition6 about location:

propostions about water and agrichemical movement in a

specific volume of the the upper portion of the earths

CrU6t.

CONCLUSION

This study indicate6 that the River Reach database

provide6 a rather simple means of cpatially  tracking

conservation practice6 ueing currently available technology.

After, initial importation of the database and creation of

quadrangle-sized map6 depicting RRNs, a GIS 6ystem is not

needed to spatially track practice application at the field

level.

Coupled with an electronic data managmement system, as

complex a6 CARPS or as Simple a6 a Spreadsheet, practices

can be aggregated by hydrologically meaningful units within

is+
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watersheds, using a system recognized by other Federal and I

State agencies. This aides in attempting to estimate the
I

potential impact of conservation practices on AgNPS

pollution and water quality in project areas. I

The potential for use of the River Reach database to

organize and convey vadose and phreatic zone information to I

the planner should be further investigated.
I

I
I
I
I
I
I
I
I
I

I
I
I
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Fig. l--River Reach database coverage that includes the

Dairy-McKay Hydrologic Unit Area (HIJA) Project.

Fig. 2--Definition of component parts of the River Reach

Number.

Fig. 3 --Identification of SEG_RM  portion (in red) of River

Reach Numbers (RR.N) in a portion of the Dairy-McKay

Hydrologic Unit Area (HUA) Project.
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RRN =

HUC =

RRN = HUC_SEG_RMI

River Reach Number

USGS 8-digit Hydrologic Unit Code (Example: 17090010)

SEG =

numbers from 1 :lOO,OOO

RMI = Reach Number - the distance (in river miles) of
a stream segment (SEG) upstream
from the ‘uncture  with a hrgher order
stream. Base reach numbers start
at 0.00

Example RRNs:

17090010_012_5.04
170900 10_648_0.00

Fig. 2--Defin&iFbe3f component pans of the River Reach
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Fig 34dentification of SEt_Rt$ ponion (in red1  of River Reach Numbers lRRNl  in a portion of
flw Dairy.McKay Hydrologic  Umt Area IHUAB Project.
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Table l--Selected Conservation Practices Physical Effects lCPPE) for water quality

Aspects/Problems
------------------__----___----------~~~~~----__~-~~~~_~~--~~~~~~~~___________________________________________
Groundwater Contaminants Surface Water Contaminants

___-______--_-_-_--_---~--~--------~______________~___________ ~---__~___~~~__-______~~~~___________________________~~~~~
Nutrients Nutrients Low
and Organics Heavy Metals and Organics Dissolved Oxygen

(Groundwater (Groundwater (Surface water (Surface water
quality is quality is quality is quality is
degraded because degraded because degraded because
of contamination

degraded because
of the introduction of contamination of inadequate

by natural or of natural or by natural or supplies of
human-induced human-induced human-induced dissolved
nutrients, or metakl nutrients, or oxygen.)
from animal from animal

- Other and other and other
Practice Explanations wastes.) wastes.)
__~~________________~__~______~~__________-~.~~~~___~~~~___~______~~~__~~~~~~~~~_-~~~__~~------~-~~~~__~~~____________~~_________________-___________________________

680b - Applies to
Nutrient organic waste,
Management; commercial
Excess fertilizer,

legume crops,
crop residues,
all agricultural
land.

Significant
decrease because
excess nutrient
applications are
reduced. Effects
variable because
of climate,
nutrient, soil,
and vadose zone
factors.

Slight to moderate Signifcant Significant
decrease because decrease because decrease in
of increased excess nutrient dissolved oxygen
flexibility in applications because excess
selecting areas are reduced. organic waste
for waste Effects variable applications
application. because of climate, are reduced.

nutrient, soil, Effects variable
and vadose because of
zone factors. climate,

organics,  soil,
and vadose zone
factors.

__________-_.______________________~~~_~___~~_____~~~~~___~~~____~~~~~~_~~~~~___~---~~~~-~~~



Table 2--Set of attributes for the vadose and phreatic zones

A. Groundwater region (Heath, 1984)

B. Recharge area of domestic/public groundwater supply? (yes or no)

C. Regolith stratigraphy

Regolith thickness
Regolith origin
Regolith stratigraphy (grain size, bedding, rock unit names)
Depositional system (Galloway and Hobday, 1983)

D. Bedrock stratigraphy

Igneous or metamorphic? (yes or no)
Sedimentary? (yes or no1
Regional structural features (type)
Localized structural features (faults, deformation)
Rock type(s) (include rock stratigraphic unit name)
Bedding (orientation, thickness, type)
Strike and dip of beds
Soluble constituents (gypsum, soluble salts)
Fractures/Voids (type)
Depositional system (sedimentary only)
Structural basin (name)

E. Phreatic zone (saturated zone)

Perched water table? (yes or no): If yes, then:
Number
Depth
Elevation relative to confluence with downstream MN-designated

stream segment (above or below)

Regional water table? fyes or no): If yes, then:
Number
Confined or Unconfined
Water table depth if unconfined
Water table elevation relative to basin baselevel if unconfined

(above or below)
Aquifer depth if confined
Aquifer thickness if confined
Potentiometric surface relative to ground surface (above or below)
Aquifer (rock stratigraphic unit name)
Regional water table discharges to streams in rubbasin? (yes or no)

I
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Table 3--Assignment of fields within selected tracts of land to stream segments
identified by their River Reach Number.

;F;ratiw Practices+
Tract Field Size 411 680 328 633 RRNf

_-.---.--.----.-.---------.------..--..--..--.---..~.....~~-..~~.~.~~~~...~---...-------.---...--.-.~.-~~~~..~~__

A

B to01 58

82

C

D

D2

E

E2

G

Gl

I

to0121

too23 1

to0256

to002 1

too529

t o o 5 5 9

t o o 2 5 2

to051 7

t o 0 2 0 2

100202

100203

t o 1 1 1 9

ha

: 140 9’1
7 2:5

:b :*:
3 52:s

: z
1 714

4 8.1

1 15.1

: ‘36.96
4a 10:1
kac 22 1:4 5

: z.:
: 15.9 7:5

: ‘Z .

: 2

45 1:::

: !:Z

1

z 2Ym!  1311

X
X
X

X
X
X

X

X

X
X
X
X

X
X

X
X
X
X

X

X

X
X
X

X
X
X

X

X
X
X

X
X
X
X

X
X

X
X

X
X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X
X

X
X
X
X

X
X

X
X

X
X
X
X

X
X
X

16 0 .00
1 6 - 0 . 0 0
16~0.00

6 2 3  0 . 0 0
6 2 3 - 0 . 0 0
623:0.00

X 617_0.00

36-0.00

;;;-;.;;

606_0:oo
606-0.00

36;O.OO

6 5 6  0 . 0 0
1 6 4 . 2 0

6 5 6 - 0 . 0 0
14:o.oo

14 4 .20
1414.20

g;_;.g

632-0:OO
632:0.00

15-1.74
;“5_;*;:

_ ’
_.__.-.-___~-.____....___.__----.----------...----..-...---...---------.----.--.....-..~~-.~~~__.-_.~__.~~~~~~.-.

+Subset of conservation practices applied to respective fields: 411 mgrasses  and
legumes in rotation, 680 = nutrient managment, 328 = conservation cropping
sequence, 633 = waste utilization.

‘%5EG_RMI portion of RRN (River Reach Number) for HlJC=17090010.

/7/



Table 4--Selected vadoselphreatic  zone attributes for some River Reach Numbers (RRNJ in the Forest Grove, Oregon 7.5 minute
quadrangle.
_________~______~__~__~~_~__~---~~~-~~~~~-~~~~~~~~~~~~---~~-----------------------~-~---------------~~~----_---___~-~~__~---~~~~~~~~~~~~___~~~~______________________________

Water Table
Water

Ground-
Elevation

Perched Regional Conf.4 Table rel. to Aquifer
Recharge Water

Oischarges
water Water

RRN+
Depth

Region+ A r e a
Baselevel

Table
Depth

Table N o .  zconf. (Unconf.1 RJnc0nf.i (Conf.1 !%eams
~~~~~-______~_____~___~~~~___~~~~~~~~~____~~~~~__~_________~~~~----------~---------~~~---~__~~~~__~~_____~___________~~~_______________*_______________________________________

m m m

19_0.00 Alluvial yes no ves 1 Unconf. 1.5-3.5
Basins

above NA ves

17p.00 gTn;’ ves no ves 2 Unconf. 1-3 above
Conf. NA NA Yrz - 3 5

617_0.00 Alluvial yes no ves 2 Unconf.
Basins

2-6 above NA
Conf. NA NA

ves
122-170 no

---------------__---~-~-----~--~~~--~~~~~----~---~~~---~~~~~---------~----~~~~~~~~~~---~~-----_-~~~~~~~~~__~~~~~_~~____._______________________________________________._
3

$H
UC portion of RRN = 17090010.

t; According to Heath (1964).
‘Conf.  = Confined aquifer, Unconf. = Unconfined aquifer.



Practice Total by River Reach Number
(Acres)

RRN
Nutrient Conservation

Mg-t. (590) Tillage (329)
Irrig. Water
Mgt. (449)

Subbasin
Area

15-1.74 11.3 11.3 11.3 1502
:<
b 15-2.85 436.8 251.8 300.9 1031

17-0.00 402.3 228.0 264.8 6000

36-0.00 64.8 14.7 64.8 1333

629-0.00 92.4 0.0 50.0 533

630_0.00 87.0 0.0 49.5 222

RRN = River Reach Number
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A GUIDE TO
RECLAMING  HEAVY-METALS COhTAMINATED  SOILS

IN THE COELJR D’ALEhX  RIVER VALLEY

F. B. Frutchey
Kootensi County Natural Resources Department

spring, 199-l

Much of the soil in the lO,OOO-acre  Coeur d’Alene River valley has become contaminated with heavy
metals over the past 100 years. Mine tailings in the alluvium from yearly overflow has deposited a
foot or more of medium-textured materials over the original fertile silt loam and peat muck soils.
The lead content in this material generally tests between 4,000 to 6,000 ppm; the 
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Coeur d’Alene River
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MEMORANDUM OF AGREEMENT

(MOA)

Presented by:

Arlene J. Tugel
Soil Scientist

West National Technical Center
SCS, Portland, Oregon

at

Western/Midwestern Regional Cooperative
Soil Surve Conference

June 1 -17, 19943
Coeur d’Alene, Idaho
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M’emo of Agreement (MOA)

F Four federal agencies with wetlands
protection responsibilities, in a new
memorandum of agreement, recognize
the U.S. Department of Agriculture s
Soil Conservation Service as the lead
federal agency for delineating wetlands
on agricultural lands. This action will
provide more certainty for farmers and
provide more effective coordination
among federal agencies with wetlands



Memo of Agreement (MOA)
Delineation of Wetlands

Interagency agreement
USDA
USDI
EPA
US Department of the Army



Memo of Agreement
Delineation of Wetlands

Soil Conservation Service (SCS)
Corps of Engineers (COE)
Environmental Protection Agency

(EPA)
Fish and Wildlife Service (FWS)



-‘mmmmm----- mmmmm-.-q!

Memo of Agreement (MOA)

b Under this agreement, farmers will be
able to rely on Soil Conservation Service

G wetland maps for determining the extent93 of wetlands under both the Farm Bill
(also known as the Swampbuster
program) and Section 404 of the Clean
Water Act.
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MOA Delineation of Wetlands

Purpose

b To specify the manner in which wetland
delineations and certain other deter-

-
7! minations of water of the United States
_. made by USDA under the FSA will be

relied upon for purposes of CWA
Section 404.



Memo of Agreement (MOA)
Delineation of Wetlands

b Subtitle B of Food Security Act
.

% (FW
+F

b Section 404 of Clean Water Act
(CWA)



Memo of Agreement (MOA)

Eliminate duplication

SCS makes delineations on all
agricultural lands.

SCS identifies “other waters”, in
coordination with the COE, when they
are in the field identifying wetlands after
appropriate guidance has been given.
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Memo of Agreement (MOA)

Eliminate duplication

COE makes determinations on
non-agricultural lands where SCS is not
involved.

SCS identifies wetlands on
non-agricultural lands, in coordination
with the COE, for USDA participants.
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Memo of Agreemad (h4OA)

Consistencv

NFSAM procedures will be used in making
wetland determinations on agricultural
lands.

87 Corps of Engineers Manual procedures
will be used to make determinations on
non-agricultural lands.

Cross-training between agencies on both
manuals before delineations are made.



RESPONSIBILITIES
Mapping Conventions

b COE, EPA, FWS, SCS written
concurrence on mapping
conventions

b Offsite methods to make
wetlands determinations



RESPONSIBILITIES
Delineation Process Review and

Oversight

To achieve consistency

Continuous improvement in
delineation process

EPA has leadership in
establishing interagency
oversight teams at state level



RESPONSIBILITIES
Reliance on Previous SCS Wetland

Delineations for CWA Purposes

G
ci b Certification procedures

F Coordination with COE/EPA

F Recertified every 5 years



RESPONSIBILITIES
Appeals

FSA appeals process for SCS
wetland determinations (FSA or
CWA)

COE/EPA will have o
to review delineation cR

portunity

based on an appeal
anges

FWS consulted



RESPONSIBILITIES

b Interagency training
b 1987 Corps Wetlands

-z

23
Delineation Manual (CWA)

b National Food and Security Act
Manual
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MOA Delineation of Wetlands

~ Definitions

b

’

w”

!

m

“Agricultural lands” means those lands
intensively used and managed for the
production of food or fiber to the extent
that the natural vegetation has been
removed and cannot be used to
determine whether the area meets
applicable hydrophytic vegetation
criteria in making a wetland delineation.



Definitions

b Areas that meet the “agricultural lands”
, ‘

s, definition may include intensively used
3< and managed cropland, hayland, pasture

land, orchards, vineyards, and areas
which support wetland crops (e.g.,
cranberries, taro, watercress, rice).



b For example, lands intensively used and
managed for pasture or hayland where

;- the natural vegetation has been removed
is

tn and replaced with planted grasses or
legumes such as ryegrass, bluegrass, or

IZ

MOA Delineation of Wetlands

I Definitions

alfalfa, are considered agricultural lands
for the purposes of this MOA.



MOA Delineation pf Wetlands

Definitions

b “Non-agricultural lands” - “agricultural
land? do not include range lands, forest
lands, wood lots, or tree farms. Further,

: lands where the natural vegetation has not
been removed, even though that vegetation
may be regularly grazed or mowed and
collected as forage or fodder (e.g.,
uncultivated meadows and prairies, salt
hay), are not considered agricultural
lands for the purposes of this MOA.

c



1994 Western/Midwestern Regional Cooperative

Soil Survey Conference

June 12-17, 1994

Water Quality Issues and Related Soil Information Needs in
the Clark Fork-Pend Oreille Watershed

presented by

Ruth Watkins

Project Coordinator for the
Tri-State Implementation Council

Sandpoint, Idaho

The Clark Fork-Pend Oreille watershed encompasses about
25,000 sq. miles in an area spanning western Montana,
northern Idaho and eastern Washington. The Clark Fork
River, Pend Oreille Lake and the Pend Oreille River are the
main bodies of water in the basin, and are the focus of a
three-state water quality management effort now underway.

As a result of citizen concerns about increased aquatic
weeds and algae in the Clark Fork River and Pend Oreille
Lake, language was added to the 1987 Clean Water Act
directing EPA to study the sources of pollution in the
basin. Focusing on nutrients, the three-year study led to
the development of a watershed-wide management plan. The
first priority of the management plan was to establish, in
October 1993, the Tri-State Implementation Council to
oversee the implementation of the plan. Since that time,
the Council has been working to carry out pollution control
measures through a series of local community-based
subcommittees who are dealing with such issues as wasteload
allocation, wastewater treatment discharge alternatives,
nonpoint source contributions, monitoring, and education.

In the work of these committees, the need often arises for
accurate data on soils, ranging from: types of soils and
their feasibility for land application of discharge wastes;
capacity of soils to handle development and other human
activities; and delineation of areas of high erosion risk.
This information is not only necessary in the design stages,
but prior to the design in the feasibility and planning
stages of pollution control measures. Planners and policy
makers alike needs good soils information and an



I

understanding of the issues in order to make sound decisions
I

in the watershed.

Soil experts can help by getting involved in local watershed I
issues, and by making soil information readily available to
managers and decision makers.
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The Idaho Cumulative Effects Process and it’s use of Landrype Associations

Brian D. Sugden, Forest Hydrologist
Plum Creek Timber Company, L.P.

Soil Survey Conference -- June 16, 1991
Coeur d’Alene.  Idaho

As some of you are aware. an interdisciplinary task force consisting of representatives of

industry. state and federal agencies, and the environmental community have been working for

the past three years on developing a cumulative effects assessment and control process for

forest practices in Idaho. This task force was formed to address legislation passed in 1991

which directed the Idaho Department of Lands to develop methods for controlling watershed

impacts resulting from the cumulative effects of forest practices. For the past two years I

have participated as a member of this task force. Earlier this spring, the draft process

underwent a final technical review and now is in the last stages of completion. The process

will be presented IO Idaho’s Forest Practices Advisory Committee this fall and could be

adopted by the years end. This afternoon I will provide an overview of the draft process

developed by the task force: and more specifically, I will explain how this process unique])

utilizes landtype associations,

This flowchart describes the steps involved in the assessment process (See Figure I).

Without getting into too much detail about how the process may be administered, the initial

I



boxes describe the initiation of the watershed analysis, formation of the watershed

committee, and the selection of analyst(s). The first major step to be done by the analyst is

an evaluation of mass failure (landslide) and surface erosion hazards in the watershed. These

are determined from Forest Service 1:100,000 landtype association maps for which mass

failure and surface erosion hazards have been assigned. As most of you are aware, landtype

associations are based on the concept that the underlying parent material and the erodibility

of that parent material interact to form a particular landscape. Landtype  association maps

divide the landscape into areas based on landform. terrain shape. and parent material. By

having an understanding of the inherent hazards in a drainage, you can better design harvest

and transportation systems and the with site specific evaluation, determine the necessary

erosion control measures.

The next major step in the flowchart directs the analyst to evaluate the current instream

conditions with respect to channel stability and the presence of fine sediment. This will

provide the information necessary to determine if forest management activities such as road

construction and timber harvest have affected the stream channel. One difficulty in

conducting the instream assessment is knowing what portion of impacts are caused by forest

practices versus other land uses such as mining and livestock grazing. The process will only

regulate forest practice impacts. To help solve this issue, when conducting stream

evaluations in watersheds with multiple land uses, the analyst will do their best to try to

measure locations where forest practices activities can be separated out. For example. if
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there is a definite boundary between upstream forest lands and downstream agricultural

lands, sample points should be located at the forestlag boundary.

The third major step in the process is an evaluation of the current watershed conditions. The

assessments in this section include evaluations of riparian canopy condition as it influences

stream temperature, forest canopy condition as it affects the watershed hydrology. a nutrient

evaluation, and an evaluation of sediment delivery to streams from roads, skid trails and

mass failures.

Once the watershed hazards, instream  conditions, and hillslope conditions have been

evaluated. the next step is to ask the question “do adverse instream conditions exist?” With

Idaho‘s principle cumulative effects concern being fine sediment in streams, it is imperative

that we have a basic understanding of what the expected levels of fine sediment should be for

a particular stream. This is the second way which the process incorporates landtype

associations.

Right now, the Idaho Department of Lands and the Forest Service are compiling fine

sediment data collected on streams in pristine watersheds in Idaho. The are also collecting

information on adjacent landtype association, stream gradient, channel confinement, and

average annual flow at the same location sediment was measured. Once we have this

information, a correlation analysis between observed levels of instream fine sediment and the



other stream attributes will be conducted. For example. the process will hopefully give us

predictive capabilities such as “for a 3% gradient unconfined stream in a 2-5 Landtype (old

surface in alluvium) we would expect natural fine sediment levels between 30% and 50%:

whereas, in a 3% gradient confined stream in a 3-1 Landtype association (colluvial landform

in belt parent material) we would expect 5%-10% fine sediment.

The data collection and correlation analysis is still underway. Initial reports indicate that this

approach is promising. If it works. we will have accomplished a monumental feat:

Knowing how much fine sediment should be in streams in managed watersheds.

For hydrology, channel condition, nutrients, and stream temperature, we have other criteria

by which we determine if adverse instream  conditions exist. If. in fact, it is determined that

there are adverse instream conditions and they can be reasonably linked to upslope  forest

management. the landowners are required to develop “Cumulative Watershed Effects

Management Prescriptions (CWEMPs).” These CWEMPs must address the problems

identified in the analysis and are enforceable in future forest practices.

One example of this is as follows:

The instream evaluation reveals 60% surface fines. Based on our data correlation. a

pristine stream in that landtype association with the same stream characteristics should

have fine sediment levels between 20-30%. Also observed were frequent points of

4
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sediment delivery to streams and an existing road and skid trail system which is

poorly maintained and actively eroding. Given the instream evidence and hillslope

observations. the stream is found to be in an unacceptable condition and future forest

management must find a solution to these problems. The CWEMPs developed may

include plans for road improvement, stabilization of fill slopes, etc.

The Idaho Cumulative Effects Process is an exciting new approach to forest management.

Managing for specific watershed hazards and instream  conditions will over time will create

management practices specifically tuned to the unique characteristics and condition of each

watershed. Landrype associations are the foundation for this effort and will require

continued research and mapping.

-END -
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Presented by Harold Maxwell, State Soil Scientist, SCS, Boise, Idaho

OVERVIEW

A. Data

1.

2.

3.

4.

5.

6.

7.

8.

9.

NASIS for NCSS
West Hidwest  Joint Fleeting

Coeur de Alene, IDAHO

ODTLINE:

Flow Diagram

1994

NASIS begins with the collection and storing of
point data including Soil Characterization
Records (SCR).
Data aggregation and correlation is used to
create the map unit record (WUR).
WUR includes spatial data and is linked to
other databases such as crop yield, rangeland
or woodland tables.
Interpretations can be made for WUR or Point
data.
The National Standard will be used to compare
and correlate WDR or Point data.
WDR at the field level will be aggregated from
the field level to create state and national
databases.
A National Data Access Facility will be
established.
WUR will not have limits on number of
components that can occur in each map unit.
Comporants  will not be restricted to taxonomic
limit,. The representative values for the
component must fall with in the taxonomic
limits of the name for that component.

10. NASIS will store the component pedon
information by horizons not layers. The
numbers of horizons will not be limited.

B. NASIS STRUCTURE

1.
2.

3.

4.

5.

6.

7.

NASIS is structured around the DATA DICTIONARY..
The backbone allows data access by various
paths without duplicating storage. Each map
unit will have a unique identifier nation wide
NASIS will include both spatial and attribute
data.
Security systems allow multiple users to share
data but provides the owner the ability to
control and maintain integrity.
Modular Generic design allows unique access
capability.
Data elements can be added without affecting
the
The
and

existing information or its use.
I

component data will be stored by high, low
representative values. Representative

z-.s-



8.

C.Three

1.

2.

3.

SPECIFICS:

values will be controlled by the field soil
scientist.
Pedon information will be stored by horizon
with no limit to the number of layers that can
be stored

Types of Data

Point data from field notes to SCR will be
stored and available for interpretation. Much
of the point data will be collected using the
Pedon Software.
&RJR or map unite and components of map units
will be stored and interpreted. Components
will be a result of aggregation of the point
data.
The National Standard will contain Soil Series
and other conceptual standards used to
correlate soil point data or components.

A. Timing

1. NASIS 1.0 has been tested and will be released
October 1994. There will likely be at least
one interim release prior to 2.0

2. NASIS 2.0 is in the analysis stage and
scheduled for release October 1995.

3. Additional releases are planned for each
October as needed. The selection of team
members to conduct analysis for NASIS 3.0 will
begin later this year.

B. Functionality

1. NASIS 1.0 will be used at the State Office
level to accommodate the changeover from the
existing system to NASIS.

2. NASIS 2.0 will be designed to replace the
existing with functionality as good as or
better than existing systems. This version
will 2~ fully functional at the field level and
will replace the form 5 and form 6.

3. Future releases of NASIS will include spatial
interfaces, new modules and interpretations.

C. Platform

1. NASIS is designed on a Sun Work Station and
will be ported to a 486 or Pentium platform.

2. UWIX, INFORRIX is the operating software.
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3. Pedon will be written in DOS to accommodate
field data recorders.

WHY CHANGE:

A. Advantage6

1. Allow unlimited component6 in map units and
allow all components to be interpreted.

2. Eliminate political or manmade boundaries from
the database.

3. The table structure is more flexible at all
lSV616. Adding of data element6 or incraasing
the length of a data table does not affect
operation of the software.

4. The data is managed at the field level. The
field staff will have all the capabilities of
NASIS.

5. Spatial data i6 integrated at the mapping level
and can used for testing tool as well a6 a
delivery tool.

6. Interpretation6 can be tested at the
developmental stages of a soil survey as map
units are designed.

7. Will allow for field data recorders 60 that
information needs to be recorded only once
(developmental).

0. Representative value6 developed at the field
level will allow software designers to use the
data more accurately.

9. Tempo:al data can be stored and retrieved as
needed.

IO. Removed restraints imposed on the old system
such as storing layer6 instead of storing soil
horiZOn6. The system currently used by SCS was
greatly restricted by field length6 and number
of fields.

B. Why now

1. The present system Was beginning to 6hOW
weakness and had served many years.

2. The data base management system for SC5 was
being changed from Prelude to Informix.

3. The advent of new uses of soil survey required
the addition of new data elements to the data
store.

4. Info-share and data sharing between government
agencies showed a need for new ways to access
data and to be able to Share data rapidly.

,520 7
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National Soil Injortnation System

NASIS Overview
SSSD vs. NASIS

Implementation Timeline
Release 1.0 to 3.0 Features

-

SSSD NASIS



r

NASIS Security & Owned Objects

-Area Provides caprbibly to read
and share data while limiting
edifino to authorized users.

-Legend

.Data Map Unit

Security Classes
l Databases
l Groups
l Users

Owned Objects
l Areas
l Legends
l Data Map Units

SOIL-S’s & SOIL-~‘S vs. NASIS

SOILS Functions: NASIS:
l Repository for downloading SDR

l All of tbe data associated with a

tables SOILS will be managed within
1 NASH IOCallJ

l Repository for populating MUIR
component

[SOIL-6 Functions ‘-

I l Retrieve up to tbree S01L~ts~  I,
a map unit, adjust  layer deotbs

: 1 NASIS:
*‘-’ *or

l Map units are linked to multinlc
and/or  delete s&cili; Irye&

l Create conversion legend lor
additional symbols

* Record acres in multi-county
surveys

compooeots (unlimited) locally

l All correlation rod conversion
records are maintained witbia  tb,
NASIS correlation table

l NASIS stores acreages by area
for multiple-area surveys

1
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NASIS Legend Map Unit &
Data Map Unit Relationships

t
14159 Data Map  Unit

I

NASIS Correlation Table

Legend Map Unit Table

Correlation Table
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Release 1.x Features
l Cut/Copy and Paste Function

. Select object to cut or copy

. Paste into new or existing object

a Configurable Edit Screen Setup
. Choose columns (attributes) to edit
. Specify order for columns
l Name 8 save edit setups

l Query Generator (Select)
l Select by legend or data mapunlta
l Select by attribute criteria
. Name 8 save queries

l Global edit function
c Changes work on entire selected set

Release 1.x Features
a Communication Support

b SoilNet capabilities
b Facilitate Data Exchange with

Security Features

l Calculation a Validation
l Provides for derivation of data

elements
c Facilitates interpretation generation

l interpretation Generation

l Reports (primarily for DSM)
w Where Used Data Mapunits
. Unlinked Data Mapunits
. Data dump

I
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Release 2.0 Features

l Export to FOCS, external users

l Interpretation Criteria Maintenance

l Enter/Edit PEDON Data

l Exchange Data between NASIS Sites

l Soil Survey Schedule

@Additional Reports

Release 2.x Features

l Data Accumulation
. Site Characterization Data (SCR)
t Map Unit Data (MUR)
l Taxonomic Unit Data (TUR)

l Generalized Data Comparison
b Pedon or Component RV vs. RIC for Series

(National Standard)
. Pedon vs. Component, Series vs. Series, . . .

a Aggregate PEDON 8 Lab Data
. Help create mapunits
b Statistically determine RIC

‘9.1 B
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Release 3.0 Features

n Add GIS capabilities to NASIS

n Manage SSURGO, STATSGO,
NATSGO
n True Survey Area Editor

b Coincident areas
l Acreage tabulation

n Enter/Edit PEDON Data

n Incorporate “Fuzzy” Logic
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TNN raTIONAL SOIL 1NPoPxAT10w  #lSTNw

BAcs0N0uND

The S C S  a n d  it, N a t i o n a l  Cooprrativo  S o i l  S u r v e y  ( N C S S )  pubare  have
maintained  a aoil survey databarn*  at Iowa stfitm Univormity  (ISU) mince @bout
1915. Starting in about 1985 the SCS bogan an affort to tOWaluato  the mail
data bare. That offort ha8 lad to the dwelopllunt of a National Soil
Information System (NWIS).

WNAT IS BIASIS?

NASIS 1s a l yrtom that provider for tha collection, rtoraga, manipulation and
dieaunination of soil rurvey information within the Natlorml  Ceoperativm  Soil
survey.

NASIS Is also the umbrella project nun. under which the SCS Soil Survey
Divirlon l& developing automated l y8tomr , and much of the talk lately hrr boon
about NAfJIS in thir context, but the overall NASIS will continua to have both
manual and automated procawes.

An information system much l # NASIS Lm not *imply l collection of computer
program that operate on data filer. It ir a means to l chiovm orGanizationa
objectives by coordinating computer hardware, *oftware, data, procane lopic,
policy and operatin procedures to implement organizational objectiveS.

Much of the work that ham been done to date hrr involved mappin out the
current l y*tem and then l ettlinp on the organizational objmctivam mentioned
earlier. A Soil Burinern Area Analyris Group (SEAAG) and othw toam from the
field, state and national mtaffr are continuing thin offort. Wo will form
many new tmma  as we continually rtrlw to l nhanca and improw our NASIS into
the year 2000 and beyond.

The first #oftware to be releared under the NASIS umbrella, VU tha Podon
Dercriptlon Propram. It provide8 the foundation on which we will build. The
next release will deal with the #tora9e, manipulation, and dimaminrtion  of
soil l urvay information. Wa plan to make  thim raloamo  in October 1994. It
will addreg many of the insdaquacim  w h&w with the currmnt l yst8m and it
im d*riGned ba#ad on a nw lopic  for coil l urwy data that VU developed in
the l nalyeia mentioned earlier

Projoctod roloa#m d&*8 for NASIS and a brief l xplanatlon of the functionality
that will be included in each roloame l re 1imt.d bolowr

pASIS 1.0 Cemoonentr - October 1994
Convoroion  SSSD to NASIS
security system L Controls
Operational Dst& Dictionary
Data Editora
On-line Help Syrtem

BASIS 1.x Comoonente - Nsrch 1995
cut, copy and Pawe Functlonn



Configurclble Edit Screen Setup
Query Cmwator (select)
Global Edit
ConrPunication Support
Calculation L Validation
Interpretation  Generation
Additional Reportn (Dupliwt. Data Mrp Unitr , Unlinked Data RAP unitr)

Export to POCS, 
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that l valuation will indicate whether th. date bum will l tay &t ISU or k
moved to another location.

WIUT ABOUT ULOWINO  NON-SCPCRS To  ACCCSS AND CONTRIBVTII  DATA  To TKS #OIL DATA
WK AT ISU?

We hwo recently begun a project to put all of the map unit datb or the data
that LB created from the Soil Form 6 bnd 6 data. up in an ORACLE rol&tlonal
data b&s* o n  Projmct  VLncwt , & UNIX workstation network at ISU. Us &re
creating A capability to IICC~BI thie data over INTKANST. We aleo hSvo .
National Cooperative Soil Survey Data Nanagomant  Tam that ir daaigning  a
c-n #oil data dictionary &nd data structure that will l vontwlly l l10u non-
SCSara to contribute @oil data to the ISU d&tr bum. Those l ffortr will foad
a fodaral government interdepartmental l ffort baing load by tha Iodor&
Doographic  Data Committee to provide .asy •CE~BI to all natural rwourca and
other data. The soil data may eventually become w&ilrble over l lactronic
natworkr with wftwaro that toll* what’r available, whore  it’m at, what it
comts, and maybe eventually a mesnr for on-line ordering and retrieval.

WBAT  ABOUT  ACCCSS 2’0 l-KC DIOITIZCD COUNTY  LKVCL  (SSUKOO)  8OIL NAP8 AND 8TATBOO
DATA?

Th*w d&t& will continue to be available from the SCS National Cartographic
and CIS Center at Fort Worth Texsa. They may l ventully ba madm available
over the s&me network previously mentioned.

UEAT ABOUT  TE AVAILABILITY OF NASIS SOFl%XRC  TG NON-SCSW?

The NASIS moftwaro will be available to any non-SCSw. It will ba dlatributod
from the National Soil survey Center at Lincoln Nabraaka.

WIUT KIND O? COUPuTtR WWAKA AND SOPlWAKS WILL NASIS RKQUIKK?

Except for a DOS personal computer veraion of the Pedon Description  Program
which 1~ baing developed, all of thm NASIS l oftuare ~111 require a 486 or
workstation  computer and UNIX and INFOIWIX noftwarc. Specifica C*n bm
obtained from the National Soil Survey Center.

?OR WORC INPORNATION  CONTACl’r

Ricky  J .  Blglcr
National Soil Survey Center
Hail Stop 36
Federal Bldg. Room 152
100 Cmtennial llall N.
Lincoln, NE 65508-3866



Presented by Jim Carley, State Soil Scientist, SCS, Spokane, Washington

WlND  EROSION and PM < 10

Today I will be discussing wind erosion and Particulate Matter < 10 (PM < 10). It's an issue



The non-attainment areas identified are working within their jurisdictions to control the
PM< 10 problem. Spokane, for instance, must address high PM < 10 occurrences during two
primary trmes of the year. I’m excluding the grass burning and wood  burning. During late
winter, winter traction materials are a source of dust. The traction materials in the past
contained large amounts of silts. When the roads dried sufficiently, vehicles entrained the fine
silts into the air. Hopefully using cleaner traction sand materials and use of chemical de-icer
will clean up this problem.

The other critical time Eastern Washington experiences PM C 10 problems is in late summer
and early fall when the major wind events come from the southwest. There is evidence that
the origm of that dust is agricultural. Although more research is needed in this area,, a
correlation has been observed of wind events, wind erosion, and high PM C 10 readmgs in
Spokane in late summer and fall with the winds from the southwest.

The stage of wind erosion that plays the largest role in PM < IO is suspension.

Wind causes the soil particles to bounce along the soil surface; each time they strike the soil
surface! they dislodge other soil particles. This is called saltation.  This repeatmg  process
results In soils being moved by wind.

The finer, silt-sized, particles become suspended in the air. This suspension is the airborne
material that can end up miles or hundreds of miles from the source.

When we think of wind erosion we generally think of sandy soils and wind erosion evidence as
seen in these slides. Accumulations of fine sand size soil particles that have been deposited
on:

- fence rows
- in the furrows
- ditch banks
- and sand dunes.

In order to get a perspective of how soils land and wind erosion influences agricultural fugitive
dust, let’s take a look at the state of Washington and geographic locations of the major soils
that play a role in PM < 10 problems in the state. This is a State General Soil Map.

Point out:
Columbia Basin
Palouse

This is a general soil map of the SE quadrant of WA.

Point out:
Spokane
Tri-Cities

The dark brown areas area deep sandy soils located in a 6-9 inch precipitation zone. These
soils are used for irrigated cropland.
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DEEP, SANDY SOILS
Quincy  soils - Six or Seven to about Nine or Ten inches precipitation

LAND USE

1. Irrigated cropland - Precipitation is too low and available water capacity is to low for non-
irrigated cropland
2. Potatoes, grapes, asparagus, spring grains, and mint are the main crops grown.

RESOURCE CONDlTIONS

1. These soils are subject to saltation  - minor amounts enter suspension. They lack the silt size
soil particles to go into suspension.

2. They are subject to wind erosion in spring of year when tilled for seedbed  preparation, and
prior to the time the crop germinates and achieves enough size to prevent soil blowing.

3. Also subject to wind erosion in fall where crop residue or cover is not present.

4. Because it is irrigated there are several options available to reduce soil blowing. These are:

Wind break plantings, follow-up cover crops: and delayed tillage.

These soils are also subject to FSAIFACTA. Although severe wind erosion may occur on
these soils, they are not a major agricultural fugitive dust source. This is due to the fact that
they do not readily go into suspension, they are irrigated and therefore, many different lands
of conservation measure can be readily applied.

SE Quadrant of State General Soil Map -
hlap Units Ll, L2, Lt2
RED area on map.

LOESS SOILS - DEEP SILT LOAM SOILS
- 2.7 M acres in Washington.

Typically in seven to twelve or thirteen inches of precipitation.

1. Fifty percent very fine sand
2. Fifty percent silt, (high amount of very fine sand

and silt combined)
3. Two to three percent clay, which is low
4. Less than one percent organic matter, which is low
5. Very weak structure - Structure is easily destroyed
6. Soils have an ash component

LAND USE

1. Non-irrigated cropland for winter wheat
2. Summer fallow system
3. Large fields



The climate particularly affects this non-irrigated area. Low precipitation between 6-12 inches
results in low yields and low amounts of residue.
is with a winter wheat-summer fallow rotation.

About the only way this area can be cropped

RESOURCE CONDlTiONS

1. Soils subject to both sahation and suspension
2. Low yields resulting in low residue levels
3. Seeding time in late August or September which coincides with major wind events.

At the end of the summer fallow year when seeding is done in the fall, the soils are the most
susceptible to wind erosion. Residue and clods have been broken down by tillage. Large
fields have soil surfaces that are bare, dry and powdery or fluffy and very susceptible to wind
erosion. This is due to the low amount of clay (1 to 3 percent) and organic matter (< 1
percent). The soil lacks “glue” It is at this same window of time that the wind events occur.

The wind erosion on these soils is much more subtle than the wind erosion we see from the
sandy soils. The silt size loam particles readily go into suspension. As you can see, this field
is in very powdery or fluffy condition.

We don’t see the sand dunes. We do see some evidence of the filling of the deep furrow drill
rows with the very tine sand soil particles. .

Roth the saltation  and suspension stages of wind erosion result in poor visibility and the
consequences that may on Highway occur. Numerous. accidents have happened on highways
during big wind events. These have resulted in loss of pro
primary source of the agricultural fugitive dust concerns o tpe

rty and life. These soils are the
PM < 10

Most of these soils are not Highly Erodible for water or wind erosion by FSA criteria and
therefore are not subject to Conservation Compliance.

Not Highly Erodible:

Deep Soils (T=5)
Low “I” Value (86)

Water Erosion
Low “R” Factor
Deep Soils (T=S)

Some solutions to reduce wind erosion on non-irrigated cropland  include:

permanent cover (grass seedings)
crop residue management
wind strips
straw mulching on isolated blow out prone areas
soil roughness

Due to the low precipitation, the traditional wind breaks and/or cover crops cannot be
established or maintained unless irrigation is provided. The conservation options are less than
those on irrigated lands.

Traditionally wind erosion research has not been oriented toward agricultural fugitive dust,
We have been more concerned with measuring what ends up in a fence line or road ditch than
with what’s in the air.
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Currently, SCS is working with the Agricultural Research Service (ARS) to better predict wind
erosion. We jointly established a Wind Erosion Prediction System (WEPS)  site in the Horse
Heaven Hills of Central Washington 3-4 years ago and have been collecting data since.

Although we can be getting conservation on the ground now, research still needs to be done.
We need to:

determine how much PM < 10 varies from soil to soil
determine what part of agricultural fugitive dust in sus nsion is PM< 10
-support the development of tools necessary to accurate y esttmate PM < 10 duep”

to wind erosion
-quantify Phi < 10 reductions resulting from conservation practices
do further soil analysis (especially on soils with ash content).
-establish what intensity of wind event should we be planning conservation

practices for?
15 mph wind event

g6 mph wind event
-determine the economics of resource practices for PM < 10

The complexity of wind erosion and how it related to agricultural fugitive dust is significant.
For example:

Pilots have reported observing the dust from a few individual fields. Only a handful of fields
were covering all of eastern Washington with dust. Adjacent fields with the same land use
were not eroding. We need to learn from this. What makes the difference?

The main reason this has been on the agenda today is because we have recognized that wind
erosion and agricultural fugitive dust is a problem. We need to further evaluate the extent and
severity of the problem.

It’s a big job. No one can do it alone. This is’an opportunity for those of us in agriculture to
work as partners. We need to approach this task as a coalition committed to solving the
problem.

We need to develop strategies and methods to tackle the problem. Progress is made when we
adopt the best technology to our knowledge but then continually ask oursel,ves,  “What more
can we do?”

In Washington, SCS and the Conservation Districts are working with DOE, EPA and local Air
Quality authorities in order to address this problem. Through our technical knowledge and
delivery system, we are assisting the agricultural and environmental communities with:

identification of problem areas

! Pnformation activities
roviding data for establishing quality criteria

- educational activities
- technology improvements
- planning assistance



In order to assist with technology improvement, the SCS is evaluating:

- residue reduction with associated tillage
- soil structure and clodiness with associated tillage.
- soil moisture
- accuracy of synthetic erosion inhibitors
- soil erodibility “I”
- effects of clodiness on wind erosion
- economics

We need to adopt, implement and apply new techniques to field conditions. Hopefully we can
make progress in the development and implementation of new techniques to reduce wmd
erosion and blowing dust from the agricultural lands.

The public awareness of air quality is increasing. For instance, the health of over a l/2

mi”ion P
pie in Eastern Washington is being adverse1

from 2. mullion acres of cropland. In the Western U. i
affected by agricultural fugitive dust

. approximately 45 million acres have
been identified as contributing to PM < 10.

As conservationists we are challenged to provide the best possible technology and solutions to
maintain and improve the air quality.

Thank You.

Any Questions?
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A CENTURY MINUS FIVE --- AND COUNTING
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West-Midwest Soil Survey Conference
Coeur d#Alene ID June 1994

Dick Arnold, Director, Soil Survey
USDA-SCS, Washington, DC

1. Have you heard the rumors? Soil surveys are almost
completed. The once-over is going to happen. The Soil
Survey is obviously on a one way track and will pass over
the far horizon into oblivion.

2. Others have rumored that we have passed our zenith and
are really over the hill. The glory days were in the 1960s
and 1970s they say, certainly not in the 1990s.

3. But if we look all around us we see nothing but change.
Everywhere there is change, beautiful, wonderful, exciting,
and to some extent predictable.

Let me tell you something ladies and gentlemen the
&rld is changing and your soil survey will be changing with
it. Take heart and get on with life. It is far too short
to waste.

5. There will be no ruins perched high on the slopes
waiting the return of unknown ghosts of yesteryear.

6. There will not be any reason to dredge for gold again
with a fever that consumes reason and caution. We don't
need rusting buckets to remind us of what might have been.

7. The sky is gray and ominous. The forest closes sin
around us. But look, there ahead in the bend in the road is
a golden promise of a bright new day. A ray of hope that
pushes aside the gathering storm clouds.

8. It is not a new beginning. It is not a rebirth. It is
not the smoke and mirrors of magicians. It is the adherence
to the reality of living in a world which continues to
evolve and grow and recycle the goodness thereof.

9. Remember when outsiders used to tell us that the only
thing we knew to do was look at *'holes  in the ground"?

10. What some folks have never understood is that we
learned the value of teamwork, From the smallest to the
strongest we set our minds to the task at hand and pulled,
and pulled, and pulled together.

230



11. We stretched that little hole in the ground into a
trench reaching acro6s the landecape a6 far a6 we needed it
to go. We Paw new relatiOn6hip6, and learned how the
underground world was put together. We created the
Pedosphere.

The U.S., like much of the rest of the world, ha6 recognized
the significance of clean water - for man and beast, for
land and feast. It i6 Crucial for a 6U6tainable, productive
nation.

13. The quality of water is more than the sediment load
swirling by on it6 way to degrade other part6 of the
environment.
landscape.

It i6 aleo the way water travel6 through the
Gently, peacefully, meaningfully - or in a

destructive rush to engulf all that lie6 ahead.

14. The quality of animal habitat is receiving deserved
attention a6 we search for an appropriate balance of what
will remain a6 the biodiversity  of plant and animal life.

.15. ECO6y6teVba6ed  assistance for integrated total
re6ource management. It is. far more than a catchy phrase.
It is cognizance of the relevance of sustainable Mhumani6ed1'
eCO6y6teIU6.

16. When you no longer can see the forest because of the
tree6, it just might be those majestic redwood6 that hold
each of u6 epellbound at the grandeur of Nature.

37. Resilience is the ability or capacity to return to a
former state when disturbed. But perhaps more interesting
is the concept of adaptability - that ability or capacity to
change with changing Conditions. This is north central
California, not the Andes mountain6 of Peru.

18. Like and amoeba - stretching, groping, encircling and
digesting it6 own environment. The social system is a6
important a6 the ecosystem in making this a "one world".
There are 60 many potential customer6 for soil information.

19. Ho matter what we do, or bay, or think, it is other
people who make the major decisions about land use, farming
SyBtem6, and managing resources. But we can promote
etewardship. Stewardship of all resource6.
Consider this,

Stewardship.
"Stewardship i6 the social acceptance of

20. Prom space one can glance acro66 the Hawaiian islands
to the farthest horizon and see the curvature of the earth.
What goes around, cornea around. What Come6 around i6 surely
connected to that which wa6 before and that which is yet to
come.
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21. There are many acres of public land and land of Native
Americans that would benefit from detailed inventories as
plans are prepared the changing conditions in the decades
ahead.

22. With a policy of %o net loss of wetland", there likely
will be more and more @VeconstructedP1  wetlands such as these
vernal pools. Getting it right the first time is not at all
easy.

23. Monitor the status, condition and trend of natural
resources. conduct sophisticated research. Delineate
special features. But for goodness sake, get the geographic
coordinates - because it is a world of cadastral accuracy
and geographic information systems.

24. Caring for renewable resources means knowing which
species of seedlings to plant on which sites. Rotations,
once started, are not so easy to change. The margins for
error are small when you tinker with the risks of
‘sustainable ecosystems that are in concert with the rest of
the environment.

25. Efficient, thrifty fanners: effective, thrifty farming
systems; integrated, thrifty ecosystems. Headed for a
productive nation in harmony with a quality environment.

26. Do we really understand soils like this? Will we ever
know the story of their genesis? Was it dry once? Has it
always been wet? So much yet to learn about that which we
have made maps of.

27. Use dependent properties can be measured. Techniques
have been developed. NASIS will likely be able to store and
manage such information. How far and how fast will we move
toward measuring the quality of soils?

28. Soil Taxonomy has led us into strange new ventures,
helped us meet new friends, and It us search for improved
understanding together. It is a stimulus, not an answer.
It is a thermometer, not a climate. It is the most
comprehensive system devised - and yet it's flaws will
eventually destroy it.

29. Teamwork. Shoveling together. Filling in something.
Teams change the way we do things and help us find better
ways.

30. And after the filling in, there is often a brief moment
of silence, the bowing of heads. Collectively there is
recognition of the passing of a friend whose time had come.
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31. Yes, a team - maybe two teams - or more, have worked
long and hard to bury the concept that the only way to
present soil information is the paper bound standard soil
survey report. There is light at the end of the tunnel.
There is sunshine at the bend in the road ahead.

32. Soil survey is a global science. It is helping others
who want help. It is teaching, reaching, and preaching.
The opportunities that exist today have never presented
themselves before in our lifetime. If this is possible,
what next?

33. Well, for one thing, equality for those who see a place
for themselves in the scheme of things. Equality in
training, in job opportunities, and in being the best we can
make each other be.

34. Another thing is equality of ecosystems as they are
integrated into an interactive wholeness not before
perceived as necessary, nor particularly desirable as
implemented.

35. And still there is the challenge to obtain food from
healthy, uncontaminated soils. Clean environments now - and
far, far into the future. Where? For how long? Who will
protect all of this?

36. Diversity means different things to different people.
Uniformity is not diversity. Standards appear to be
essential for meaningful feedback, yet conformity is not
diversity. Concepts, ideas, theories, laws, incentives,
regulations, lawmakers, governance for the good of the many
and not the few - these are a few of diversity things.
Diversity is what made us strong and it will keep us strong
if we once again embrace the value of such a reality.

37. There will be some unexpected events in the years
ahead. Things aren't always predictable or the same as
before. Chaos is ordered, it is simple, and it has a charm
of its own.

38. Weather vanes patterned after pigs or rabbits?
Possibly, but not a good choice. This is the silhouette of
reversible plows. Some things are a one way trip.

39. Protected in the cornfields of the Midwest from the
harvest of eawloge in the West, I had no perception of what
a sheared stump might look like. Awesome.

40. A century minus five. Not much time left is there?
You can get US there by leading. you can't push wet
noodles, but you can pull them. How does Nature lead a
river? Change a baselevel and you change the playing field.
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41 . Be delighted when beauty graces beauty. Enjoy the
unusual, the unexpected.

42. Be sensitive to the little things that disturb the
environment around you. Great care will have rewarding
results.

43. Shake up those things that cling too tightly to the
past, to tradition for tradition's sake. There are new
ways. There are times to try and times to fail. Progress
is a process, not a place.

44. Turn a corner and there may be another illusion
beckoning you to venture further. False starts are
acceptable but not blindly following the wrong signs.
Illusions are a challenge, an opportunity to re-evaluate
where we are.

45. A century will come and go, yet our mission of helping
others will still be there in shining golden letters.

46. Always read the landscapes before you. They are
witnesses to the behavior of society. They have clues that
can help unravel the pieces of the puzzle about how mankind
has fared on his journey through space and time.

47. Yes, you can read stewardship. In the eye of the
beholder is the reflection of a value system.

48. Social acceptance of conservation is dependent on
cultural aspects, economic impacts, and available
technology. Social acceptance of sustainability is what we
call stewardship.

49. There it is. Right before your eyes. The beauty of
the countryside is a measure of man's love for the land and
his diligence in caring for its resources.

50. A few of the marvels of the world are not of man's
doing. Icebergs beneath the mist shrouded hills of Glacier
Bay National Monument are one of those marvels.

51. Another are the oblique dunes in the Oregon Dunes
Natural Resource Area.

52. A century minus five. Ninety-five years of marvelous
beauty and still looking great. Changes are a part of our
history, vital to our traditions, and hold forth promise of
success. Success, as we have learned, is a journey, it is
not a destination.

THANK YOU.
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PREFACE

The National Hierarchical Framework of Ecological
Units was developed to provide a scientific basis for
Ecosystem Management. Use of the Framework will
improve consistency in developing and sharing
resource data and inlormation al multiple
geographic scales and across administrative and
jurfsdictional  boundaries. Implementation of the
Framework will help integrate the principles of
Ecosystem Management info national, regional and
forest planning and assessment efforts. The
required use of consistent terminology, common
maps and standard data will improve communica-

tions internaliy  and wkh our publics and partners.
This Hierarchical Framework has taken a year to
develop and active participation in its development
came from all regions, several research stations and
with input from several federal and state agencies
and untverstties.  The Framework is hereby adopted
for use. As we learn from its application, coordina-
tion with other agencies and from newly developed
information, adjustments will be made as needed.
The process of use and development of this Frame-
work can best be viewed as a journey.

Chief .

Date .

.
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Summary
NATIONAL HIERARCHICAL FRAMEWORK

OF ECOLOGICAL UNITS
ECOMAP, USDA Forest Service, Washington, DC.

The National Hierarchical Framework of Ecological
Units is a regionaliration.  classification and
mapping system tar stratitying  the Earth into
progresslvety  smaller areas of increasingty  uniform
ecological potentials ior use in ecosystem manage.
ment Ecological types are classified and ecological
units are mapped based on associations ot those
biotic and environmental factors that directly affect
or indirectty express energy, moisture, and nutrient
gradients which regulate the structure and lunction
of ecosystems. These factors include climale.  phys-
iography. water, soils, air. hydrology, and potential
natural communities.

The hierarchy is developed geographicaliy  from
both Ihe top-down and bottom-up; conditions that
change at broad scales such as climate and
geology are continualty  related lo conditions that
change a1 finer scales such as biotic distributions
and soil characteristics. This approach enables
scientists and managers to evaluate broader scale
influences on finer scale conditions and processes,
as well as to use finer scale inlormation to determine
the significance  of broader scale influences. In this
iterative procedure, Ecoregion and Subregion
levels of the hierarchy are developed by stratifica-

tion as fine scale field classitica~ions  and inventories
are being completed.

This regionalization, classification, and mapping
process uses available resource maps Including
climate, geology, soils, water, and vegetation. In
some cases. however, additional Information is
needed. Data bases and anatysis techniques are
being developed to provide interpretation of the
ecological units.

Uses of the hierarchy vary according to manage-
menl  information needs and level of inlormation
resolution. These applications are summarized
below. The hierarchical framework is largely a
Forest Service effort, although there has been
involvement by the US. Soil Conservation Service.
Bureau of Land Management, Fish and Wildlife
Service, U.S. Geological Survey, The Nature
Conservancy and other national and regional egen-
ties. Our goals are to develop an ecological classifi.
cation and inventory system for all National Forest
System lands. and to provide a prototype system
acceptable to all agencies. Nationally coordinated
ecological unit maps will be developed for Ecore-
gion and Subregion scales covering all U.S. lands.

National hierarchy of ecological units.

IEcoregions
Global

PLANNING AND
ANALYSIS SCALE

Continental

Regional

Subregions Sections

Landscape

Land Unit

:COLOGlCAL  UNITS

Domain

Division
_ . . . . . _ . . . . . . _ -....... _ . . . . .

Province

Landtype  Association

Landtype

Landtype  Phase

PURPOSE, OBJECTIVES,
AND GENERAL USE I

GENERAL SIZE RANGE

Broad applicability for
modeling and sampling
RPA assessment.
International planning.

RPA planning. Muhi-torest,
statewide and m&i-agency
anatysis and assessment.
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NATIONAL HIERARCHICAL FRAMEWORK
OF ECOLOGICAL UNITS

ECOMAP’, USDA Forest Service, Washington, D.C.

To implement ecosystem management, we need
basic information about the nature and distribution
of ecosystems, To develop this information, we
need working definitions of ecosystems and
supporting inventories of the components that
comprise ecosystems. We also need to understand
ecological patterns and processes, and the interre-
lationships of social, physical, and biological
systems. To meet these needs, we must obtain
better information about the distribution and inter.
action of organisms and the environments in which
they occur, including the demographics of species,
the development and succession of communfties.
and the effects of human activities and land use on
species and ecosystems (Urban et al. 1987).
Research has a critical role in obtaining this informa-
tion.

This paper presents a brief background of regional
land classifications, describes the hierarchical
framework for ecological unil  design, examines
underlying principles, and shows how the frame-
work can be used in resource planning and



(lS84),  Gallant et al. (1989), and Omernik (1987) in
the Unked States and those of Wiken (1986) and the
Ecoregions Working Group (1989) in Canada.
Concepts have also been presented for ecological
classificetion  at subregional to local scales in the
United Stales (Barnes 81 al. 1982), Canada (Jones
et al. 1983,  Hills 1952), and Germany (Barnes 1984).

But no single system has the structure and flexibility
necessary for developing ecological units at conti-
nental to local sceles.  Each of these systems have
strong points that contribute to the etrength  of the
national hierarchy. The concepts and terminology
of the national system draws upon this former work
to devise a consistent framework for application
throughout the United States,

ECOLOGlCAL  UN/T DESlGN

The primary purpose for delineating ecological units
is to display land and wafer areas at different levels
oi resolution thal have similar capabilities and
potentials for management. Ecological Units are
designed to exhibii similar patterns in: (1) potential
natural communkies.  (2) soils, (3) hydrologic func-
tion, (4) landlorm and topography. (5) liihology. (6)
climate. (7) air quaI@  and (8) na:ural processes for
cycling plant biomass and nutrients (e.g. succes-
sion, productivky.  fire regimes).

It should be noted that climatic regime is an impor-
tant boundary criteria for ecological units, panicu-
lady at broad scales. In fact climate, as modified by
topography, is the dominant criteria at upper levels.
Other factors, such as geomorphic process, soils
and potential natural communiries  take on equal or
greater importance than climate at lower levels. The
discussion under the Classtircation  Framework
section and Table 2 provide more details on map
unh  crkeria for each hierarchical level.

An ecological type is defined as ‘A category of land
having a unique combination ot potential natural
community soil, landscape features, and climate;
and differing from other ecological types in tts ability
to produce vegetation and respond to manage-
ment’ (FSM 2080.05). An ecological unit is defined
as ‘A mapped landscape unit designed to meet
management objectives, comprised of one or more
ecological types’ (FSM 2060.05).

It follows, then, that ecological map units are ditter-
entiated and designed by multiple components
includmg  climate, physiography. landform.  soils,

water, and potential natural communities (FSM
2660, FSH 2090.11). These components may be
ana!yzed lndiiidually and then combined or
muhiple factors/components may be simukaneous-
fy evaluated to classify  ecological types which are
then  used in ecological untt  design (FSH 2090.11).
The first option may be increasingty  used as
geographic Information systems (GIS) become
more available. The Interrelationships among inde-
pendently Mined components, however, will need
to be carefully evaluated, and the resutts  of layering
component maps may need to be adjusted to iden-
tity units  that are both ecologicaliy  significant and
meaningful to management. When various disci-
plines cooperate in devising integrated ecological
unns,  products from existing resource component
maps can be modnied  and integrated interpreta-
tions can be developed (Avers and Schlatterer.
1991).

CLASSIFICATION FRAMEWORK

The National Ecological Unit Hierarchy is presented
in Tables 1, 2. and 3. The hierarchy is based on
concepts and terminology developed by numerous
scientists and resource managers (Hills 1952,
CrOwley  1967, Wertz and Arnold 1972, Rowe 1980.
Allen and Starr 1982, Barnes et al. 1982. Forman
and Godron  1986, Bailey 1987. Meentemeyer and
Box 1987, Gallant et al. 1989. Cleland et al. 1992).
The following is an overview of the differentiating
criteria used in the development of the ecological
units. Table 2 summarizes the principal criteria used
at each level in the hierarchy.

ECOREGION SCALE At the Ecoregion scale,
ecological units are recognized by differences in
global. continental. and regional climatic regimes
and gross physiography. The basic assumption is
that climate governs energy and moisture gradi.
ents. thereby acting as the primary control over
more localized ecosystems. Three levels of Ecore-
gions.  adapted from Bailey. are identWied  in the bier.
archy (Bailey 1980):

1. Domrlnr - s&continental divisions of
broad climatic similarity, such as lands that
have the dry climates of Koppen (1931).
which are affected by latitude and global at-
mospheric conditions. For example. climate
Of the Polar Domain is controlled by arctic air
masses, which create cold, dry environments
where summers are short In contrast, the
climate of the Humid Tropical Domain is inllu.



2.

3.

enced  by equatorial air masses and there is
no winter season. Domains are also charac-
lerired by broad differences in annual
precipitation, evapotranspiration, potential
natural communities, and biologicalty  signffi-
cant drainage systems. The four Domains
are named according to the principal climatic
descriptive leatures:  Polar, Dry, Humid
Temperate, and Humid Tropical.

Dhrlrlona - subdivisions of a Domain
determined by isolating areas of definke
VegetafiOnal  affinilies  (prairie or forest) that
tall  within the same regional climate, gener.
ally  at the level of the basic types of Koppen
(1931) as modified by Trewartha (1968). Divi-
sions are delineated according to: (a) the
amount of water deficit (which subdivides the
Dry Domain into semi-arid, steppe, or arid
desert, and (b) the winter temperatures,
which have an important influence on biolog.
ical and physical processes and the duration
of any snow cover. This temperature factor is
the basis of distinction between temperate
and tropical/subtropical dry regions. Divi-
sions are named for the main climatic regions
they delineate, such as Steppe, Savannah,
Desert, Medserranean,  Marine, and Tundra.

Provinces  - subdivisions of a Division
that correspond to broad vegetation regions,
which conform to climatic subzones
controlled primarily by continental weather
patterns such as length of dry season and
duration of cold temperatures. Provinces are
also characterized by similar soil orders. The
climatic subzones  are evident as extensive
areas ot similar potential natural communi-
ties as mapped by Kuchler (1954). Provinces
are named typically using a binomial system
consisting of a geographic location and
vegetative type such as Bering Tundra, Cali-
fornia Dry-Steppe and Eastern Broadleaf
Forests.

Highland areas that exhibit aftitudinal  vegeta-
tional zonation and that have the climatic
regime (seasonality d energy and moisture)
of adjacent lowlands are classified as Prov-
inces (Bailey et al. 1995). The climatic regime
of the surrounding lowlands can be used to
infer the climate of the highlands, For
example, in the Mediterranean Division along
the Paciric Coast. the seasonal pattern of
precipitation is the same for the lowlands and
highlands except that the mountains receive

about twice the quantity. These provinces
are named for the lower elevation and upper
elevation (subnivaf) beks. e.g., Rocky Moun-
tain Forest-Alpine Meadows.

SUBREGION SCALE Subregions are charac-
terized by combinations of climate, geomorphic
process, topography, and etratigraphy  that influ-
ence moisture availabifii and expmure to radiant
solar energy, which in turn dire&y control hydro-
logic function, soil-forming processes, and potential
plant communfiy  distributions. Sections and
Subsections are the two ecological units mapped at
this scale.

Bectlon  - broad areas of similar geomor-
phic process, stratigraphy. geologic origin,
drainage networks, topography, and
regional climate. Such areas are often
inferred by relating geologic maps to poten-
tial natural vegetation ‘series’ groupings as
mapped by Kuchler (1964). Boundaries of
some Sections approximate geomorphic
provinces (for example Blue Ridge) as recog
nized by geologists. Section names gener-
ally describe the predominant physiographic
leature  upon which the ecological unit  delin-
eation is based. such as Flint Hills, Great
Lakes Morainal. Bluegrass Hills, Appalachian
Piedmont.

Subsections . smaller areas of Sections
with similar surficial geology. lithology.
geomorphic process, soil groups, subre-
gional climate, and potential natural commu-
nities. Names of Subsections are usually
derived from geologic features, such as
Plainfield Sand Dune, Tipton  Till Plain, and
Granite Hills.

IANDSCAPE  SCALE At the Landscape scale,
ecological units are defined by general lopography.
geomorphic process, surficial geology, soil and
potential natural community patterns and local
climate (Forman and Godron  1986). These factors
affect biotic distributions, hydrologic function,
natural disturbance regimes and general land use.
Local landform  patterns become apparent at this
level in the hierarchy, and differences among units
are usually obvious to on-the-ground observers. At
this level. terrestrial features and processes may
also have a strong influence on ecological charac-
teristics of aquatic habiiats (Plans 1979, Ebert et al.
1991). Landtype Association ecological units repre-
sent this scale in the hierarchy.



Landtype  Auoclatlonr  - g roupings o f
Landtypes  or subdivisions of Subsections
based upon similarities in geomorphic
process, geologic rock types, soil
complexes. stream types. takes, wetlands.
and series, subseries, or plant association
vegetation oommunfties. Repeatable
patterns of soil complexes and plant commu-
nities are useful  in delineating map units at
this level. Names of Landtype Associations
are often derived from geomorphic history
and vegetation community.

IAND UNIT SCALE At the basic Land Unit
scale, ecological unks are designed and mapped in
the field based on properties of local topography,
rock lypes.  soils. and vegetation. These factors
influence the structure and composition oi plant
communities, hydrologic function, and basic land
capability. Landrypas  and Landtype  Phases are the
ecological units mapped at this scale.

f_andtypes  - subdivisions of Landtype
Associations or groupings of Landrype
Phases based on similarities in soils, land.
form,  rock type, geomorphic process and
plant associations. Land surface form that
influences hydrologic funct ion (e.g~,
drainage density, dissection relief) is often
used to delineate diflerent landtypes in
mountainous terrain. Valley bonom charac-
teristics (e.g.. confinement) are commonly
used in establishing riparian landtype  map
uncs.  Names of Landtypes  are to include an
abiotic  and biotic component (FSH 2090.11).

Landtype  Phsse - more narrowly delined
Landtypes based on topographic criteria
(e.g.. slope-shape, steepness, aspect  posi-
tion, hydrologic characteristics, associations
and consociations of soil taxa, and plant
associations and phases. These factors influ-
ence or reflect the microclimate and produc-
tiv’ky of a site. Landtype  phases are often
established based on inter-relationships
between soil characteristics and potential
natural communities. In riparian mapping,
landtype  phases may be established to
delineate diflerent  stream type environments
(Herrington and Dunham 1967). Naming is
similar to Landtypes (FSH 2090.11).

The Landrype Phase is the smallest ecolog
ical unit recognized in the hierarchy.
However, even smaller units may need to be
delineated for very detailed project planning

at large scales Fable 1). Map design crkeria
depend on project objectives.

PLOT DATA Point or plot sampling units are
used to gather ecological data for inventory, moni-
toring, quality  control and for developing classffica.
tions  of vegetation, aoils or ecological types This
plot data feeds into data basesfor  analysis, descrip
tion,  and Interpretation of ecdogical  unHs  (Keane et
al. 1990).  The plots oan serve as reference sites  for
eoofogical  types. Plots, while not mappable, can be
shown on maps as point data.

In summary, the national framework has an exfen-
aive scientific basis, and provides a hierarchical
system for mapping ecological units ranging in size
from global to local. At each level  abiotic  and biotic
components are integrated for delineation of
geographical areas with similar ecological potential.
These ecological units, combined with information
on existing conditions and ecological processes,
provide a basis for managing ecosystems.

UNDERLWNG  PRlNClPLES

ECOSYSTEM CONCEPT Ecosystems are
places where life and environment interact; they are
three dimensional segments of the Earth (Rowe
1960). Tansley introduced the term ‘ecosystem’ in
1935. and the explicit idea of ecological systems
composed of multiple abiotic and biotic factors was
formally expressed in our language (Major 1969).
The ecosystem concept brings the biological and
physical worlds together into a holistic framework
within which ecological systems can be described,
evaluated, and managed (Rowe 1992).

Ecosystems exist at many spatial scales, from the
global ecosphere  down to regions of microbial
activity.  The level of discernible detail, the number of
factors comprising ecosystems, and the number of
variables used to characterize these factors
progressively increase at finer scales, Hence the
data and analysis requirements, and investments
for ecosystem classification and mapping also
increase for finer scaled activities.

The structure and function of ecosystems are
largely regulated along energy, moisture, nutrient,
and disturbance gradients. These gradients are
affected by climate, physiography, soils hydrology,
flora, and fauna (Barnes at al. 1962. Jordan 1962.
Spies and Barnes 1965). And while the association
of these factors is all important in defining ecosys-







containing few takes, for example, functions differ-
entty than one embedded within a landscape
composed o4 many lakes for wildlife, recreation and
other ecosystem valuas Aquatic systems delin-
eated in this indirect way have many characteristics
in common, including hydrology and biota (Friiell
et al. 1986). Overlays of hierarchical watershed
boundaries on ecological mapping untis are useful
for mast watershed anatysis efforts. In this case, the
watershed becomes the anatysis area which is both
superposed by and composed of a number of
ecological unls which affect hydrologic processes
such as water runoff and percolation, water chem-
‘My, and ecological iunction  due to context.

DESIRED FUTURE CONDITIONS Desired
future conditions (DFC’s)  portray the land or
resource condtiions  expected il goals and objec-
tives are met. Ecological units  will be useful in estab-
lishing goals and methods to meet DFC’s. When
combined with information on existing condnions.
ecological unas will help us project responses to
various treatments.

Ecological units can be related lo past present, and
future conditions. Past conditions serve as a model
of functioning ecosystems, and provide insight into
natural processes. tt is unreasonable, for example,
to attempt to restore systems like oak savannas or
old growth forests in areas where they did not occur
narurally.  Moreover, natural processes like dislurb-
ante or hydrologic regimes are often beyond
human control. Ecological units will be helpful in
understanding these processes and in devising
DFC’s that  can be attained and perpetuated.

Desired tuture  conditions can be portrayed at
several spatial scales. We can minimize conflicting
resource uses (e.g., remote recreational experi-
ences versus developed motorized recreation,
habitat  management for area sensitive species
versus edge species) it we consider the eftects  01
projects ar several scales of analysis Ecological
untts  will be useful in delinealing land units et rele-
vant anatysis scales for planning DFC’s (Brenner
and Jordan 1991).

RESOURCE MANAGEMENT Information on
ecological units will help establish management
objectives and will supporl  management activities
such as the protection of hSbiStS  of SSnStiive,
threatened, and endangered species, or the
improvement of forest and rangeland heaith to meet
conservation, restoration. and human needs. Infor-
mation on current productivity can be compared to
potentials determined for Landtype  Phases. and

areas producing less than their potential can be
Mentified (Host et al. 1988). Furlhermore,  long term
sustained yield capabitii  can be eslimated  based
on productivity potentials measured for fine scale
ecological units.

MONITORINO Monitoring the effects of
management requires baseline inlormation on the
concfition  of ecosystems et diierent  spatial scales.
Through the ecological unii  hierarchy, managers
can obtain information about the geographic
patterns in ecosystems. They are, thus, in a position
to design stratified sampling networks for inventory
and monloring. Representative ecological units
can be sampled and information can then be
extended toanalogous unsampled ecological units,
thereby reducing cost and time in inventory and
monitoring.

By establishing baselines for ecological unas  and
monitoring changes, we can protect landscape.,
community., and species4evel  biological diversity;
and ofher  resource values such as forest produc-
My, and air and water quality. The resutts  of
effectiveness and validation monitoring can be
extrapolated to estimate effects and set standards
in similar ecological units.

Evaluation of air qualiry is an example of how the
National Hierarchical Framework of Ecological Units
can be used for baseline dafa collection and moni-
toring. The Forest Service is developing a National
Visibility Monitoring Strategy that addresses protec-
tion of air quality standards as mandated by the
Clean Air Act, along wlh other concerns (USDA
Forest Service 1993). Key to this plan is stratification
ot the United Stales at the subregion level of the
national hierarchy info areas that have similar
climatic, physiographic, cultural, and vegetational
characteristics. Other questions dealing with  effects
of specific  air-borne polltiants on forest heakh,
such as correlation of ozone wfih decline of ponde-
rosa pine and other trees in mixed conifer forest
ecosystems in the San Bernardino Mountains oi
southern California, will require establishment of
sampling networks in smaller ecological units at
landscape or lower levels.

CONTEMPORARY AND EMERGING ISSUES
The National Hierarchical Framework of Ecological
Units is based on natural associations of ecological
factors. These associations will be useful in
responding to contemporary and emerging issues.
particularly those that cross administrative and juris-
diclional  boundaries. Concerns regarding biolog-
ical diversity, for example, can be addressed using
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Table 1. National hierarchy of ecological unite.

PLANNING AND
ANALYSIS SCALE ECOLOGICAL UNITS PURPOSE. OBJECTIVES, AND GENERAL USE

Ecoregions
GlObal

Continental

Regional

Subregions

Domain Broad applicability for modeling and sampling. RPA
_~.--____.._..__ assessment

Division
-_-_---__.________

Province

Sections RPA planning. Mutti-forest,  statewide and multi-agency
-..-_ ,....-  ___ _._. _._._  .__. analysis and assessment.

Subsections

.andscape

.and  Unit

Landtype  Association Forest or area-wide planning, and watershed analysis.

Landtype Project and management area planning and analysis.
_......_...  _.__-.___..-..

Landtype Phase

iierarchy  can be expanded by user lo smaller Very detailed project planning
~eographfcal  areas  end more detailed eco/og-
ceI units  it needed,





Table 3. Map scale and polygon rlze of OCO~OQkfd  units.

I~-- ECOLOGICAL UNIT I MAP SCALE RANGE -~I GENERAL POLYGON SIZE

I Domain 1 1:30,000.ooO  or smaller 1 lOOO,CWs oi rqusrr  mllrs

I Division I 1:30,ooo,ooo  to 1:7,5oo,ooo  I 100,WC’s  ol rqurre mllrs

Province

Secfion

Subsection

Landtype  Association

1:15,ooo,ooo  to 1:5,ooo,ooa

1:7,5cKl,@00  to 1:3,5oo,wo

1:3.5oo,oocl  IO 1:25o,oocl

1:25o,ooo  to 1:6o,ooo

10,OOOk  of l qusro mllrs

1,OW’s ol l qusro miles

1 D’s to low 1 ,DOO% of l qusro mller

high 100’s  to 1,OOO’s  d sews

I Landtype I 1:6O,WO  10 1:24,000 10’s to 100’s of sews

Landtype Phase I 1:24,000  or larger I ~100 scres





ROY DROEGE. Forester, Lands Staff, Washington,
DC.

DONNA V. LAMB, Air Program Manager, Watersjed
amd Air Management Washington, DC.

RICHARD W. FISHER, Air Specialist, Watershed
and Air Management. Washington, DC.

KEtTH  E. EVANS, Acting Station Director, Inter-
mountain Forest and Range Experment  Station,
Ogden, UT.

NANCY GRAYBEAL (for) Regional Forester, Pacific
Northwest Region, Ponland,  OR.

KENNETH HOLTJE. Ecosystems Team, Eastern
Region, Milwaukee, WI

ADRIAN HAUGHT (for) Director of RPA. Wash.
ington, DC.

WALTER A. HOUGH, Assistant Director, Southern
Forest Experiment Station, New Orleans, LA.

JAMES 0. HOWARD, Forest Products and
Harvesting Research, Washington, DC.

ARIEL E, LUGO. Atiing Director, International lnsti-
tufe 01 Tropical Forestry, Rio Piedras, P.R.

ROBERT D. NELSON, Director ot Wildlife and Fish-
eries, Washington, DC.

CHRISTOPHER RISBRUDT (for) Regional Forester,
Northern Region, Missoula, MT.

ROBERT M. ROMANCIER  (for) Station Director,
Northeastern Forest Experiment Station, Radnor,
PA.

CHARLES VAN SICKLE, Assistant Director. South-
eastern Station, Ashville. NC.

JIM WEIGAND. Pacific Nonhwest Station, Portland.
OR.

EDWARD WHITMORE, Director, Forest Manage.
ment Pacilic  Southwest Region, San Francisco, CA.

KEITH EVANS, Acting Station Diredor,  Intermoutain
Station, Ogden, UT.

JACOB L WHITMORE, Acting Assistant Director,
Nonheaatern  Forest Experiment Station, Radnor,
PA.

JERRY WILLIAMS. Fire and Aviation Management,
Washington. DC.

THOMAS R. CROW, Lendscape  Ecologist, North
Central Station, Rhinelander, WI.

MARIE-LOUISE SMlTH,  Ecologist, Northeastern
Station, Durham, NH.

JOHN R. PROBST, Wildlfle Ecologist, North Central
Station, Rhinelander, WI.

DAVID V. SANDBERG. Pacffic Northweal  Station.
Corvallis, OR.

LOUISE M. TRIlTON, Research Forester, Nonh-
eastern Station, Burlington, VT.

The Nature Conservancy:

DENNIS GROSSMAN, Lead Ecolqist. The Nature
Conservancy, Washington, DC

PATRICK S. BOURGERON, Landscape Ecologist,
The Nature Conservancy, Denver, CO.

Other Federal Agenclea and States:

RON BAUER, Soil Scientist, Soil Conservation Serv-
ice, Lincoln, NB

JIM CULVER, National Leader, Correlation, Soil
Cons. Service, Lincoln, NB.

DENNIS LYTLE,  National Coord.,  Soil Geography,
Soil Cons. Service, Lincoln, NB.

COLIN VOIGT. Soils Program Manager, Bureau of
Land Management, Wash., DC.

MIKE JENNINGS, GAP Program Coordinator, US
Fish and Wildlife Service, Moscow,lD

JOHN C. ALMENDINGER. ECS Coordinator, Minne-
aota Department of Natural Resources, Deer River,
MN.

H. WILLIAM ROCKWELL, JR. Michigan Department
of Natural Resources, Lansing. MI.



Unlversliicr:

BURTON V. BARNES. Professor of Forest Ecology,
School of Natural Resources and Environmem,
University of Michigan, Ann Arbor, MI.

DAVID M. HIX, As&tam Professor and Principal
Investigator. School of Natural Resources, The Ohio
State Universfly, Columbus, OH.

GEORGE E. HOST, Research Associate, Center for
Water and the Environmem, University of Minne-
sota, Duluth, MN.

KURT S. PREGtRER, Professor of Forest Ecology,
Michigan Stale Universiry, Easf  Lansing, MI.

DONALD hf. WALLER. Professor of Botany 8 Envi-
ronmental Studies, University of Wisconsin,
Madison, WI.

ROBERT ROGERS, Professor of Forestry, University
of WisconsinStevens  Point, Stevens Point, WI.

Other Groups:

JAMES R. CRAINE,  Callornia  Forestry Association.
Sacramento, CA.



DEMOCRATIC LEADER

Idaho State Senate
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A POLITICAL PERSPECTIVE ON ECOSYSTEM MANAGEMEhPT  AND ITS

CONSEQUENCES FOR IDAHO

Sen. Mary Lou Reed 6/17/94

Headline, Noxmber 1993: “ECOSYSTEM MANAGEhIEhT.  An Idea Whose

Time Has Come...but are we ready?“’

Good question. By now, June 1993, most of you scientists are probably convinced

that Ecosystem hlanagement is the key to tomorrow. Each of you probably

enthusiastically agree that “the system is the solution”.

You’ve probably kno\m all along that the whole is greater than the sum of its

parts. Integration. Cooperation. Participation. Comprehensiveness. Connections. Change.

Sustainability. All are words you are comfortable with as operating words for

implementing a holistic approach to resources management. You’re probably happy and

relieved that the top guns in charge of the show are finally getting with the program. The

generals at the top are finallv looking at the big picture and are now calling for a

comprehensive systems approach.

So you are, in fact, RE.4DY.  You are READY  AND EAGER.

But what about the rest of the world? What about THE PUBLIC? Are the)
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ready? What about the politicians? Are we ready?

In a word, NO. The general public is in the dark. Politicians see through the

proverbial glass dimly. The public needs to be informed, politicians need to be reassured

and special interests need to be interrupted and diverted. I want to talk with you today

about ways to turn the lights on and up.

I have been asked to bring a political perspective to ecosystem management. The

questions would seem to be: Will the public and its leaders embrace a new approach to

shepherding the resources of the earth we live on, which will preserve  and protect that

earth, even if it requires human restraint and self-discipline? Does good science make

good politics? Can the human species with all its clutter and greed exist in its natural

ecosystem without mucking it up?

When you think of politics you may think of power and manipulation in the

backrooms and boardrooms. I would suggest in a democracy, political power does in the

final say reside with the people. Persuasion must first be aimed at the people. Their

leaders are never very far behind.

Let me list some of the human factors and political realities that I see as barriers

to easy implementation of Ecosystem Management:

1. COMMUNICATION. We have to start with definitions that reflect the good

sense of the concept. At this point the public isn’t sure whether ecosystem management

is a sound bite or sound science. We have to surmount the ever-present language

barriers. I want to give you one good example that I ran across of how NOT to define

Ecosystem Management, if you want to reach out to those of us who are uninitiated and
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We must never sell the public short. Their wisdom is there to be tapped.

3. SPECIAL INTERESTS. Concurrently, we must never underestimate the power

of special interests to persuade and influence that same public. Money does talk. Money

pays for talk. Talk pays off.

One of Idaho’s U.S. Senators ballyhoos the Clinton Administration’s so-called War

on the West. The senator’s goal is to maintain the status quo provided by an older-than-

Custer Mining Act, a grazing policy that destroys streams and adds to the destruction of

species, and a timber program that overcuts forests and alters ecosystems. The senator

hopes to reap political hay in the process.

The so-called Wise Use Movement, which promotes a reincarnated Sagebrush

Rebellion, is a serious roadblock toward implementing Ecosystem Management on

federal lands, since Wise Use proponents believe that federal lands exist for their private

purposes.

Demagoguery abounds when industry-backed spokesmen appeal to the very real

economic fears that ordinary people who live in resource dependent towns hold in their

hearts toward change and an uncertain future.

4. RESPECT FOR DIVERSITY. One of the basic goals of Ecosystem

Management is to preserve bio-diversity. I have my doubts that folks who live in small

communities, smack in the middle of vigorous, dynamic ecosystems, consider diversity of

any sort to be of unique value - be it bio-diversity, political diversity, economic or social

diversity.

In our attempts to speak in a common language, reach out to the public, we must
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also teach and persuade. We must convince local people of the value of preserving and

promoting diversity. At the same time we can reassure communities that their ecosystem

is not just for us to study, or to look at and recreate in. The commodities they produce

are needed and their work is of value.

5. STUDY VS. ACTION. I mention that ecosystems are not just their for us to

study as a reminder of the public’s impatience with studies. You hear it all the time.

Don’t study the problem. DO SOMETHING. We are not a people with much patience

for planning. And we all know that planning is another word for thinking.

Because a major component of Ecosystem Management is further analysis and

intensive research, part of the communication with the general public must include good

strong explanations of the importance of additional knowledge to the design of a

management strategy. Respect for the SHOW ME needs of the public requires short

term action at the start, 10 run concurrently with a long range planning process.

So, a summary of some political hurdles we must surmount in order to implement

ecosystem management includes:

1. definitions, language and communication,

2. the public’s lack of knowledge and understanding,

3. special interests, the Wise Use Movement, political games,

4. the importance of the production of commodities to the lives of individuals and

their communities . . . to their identities and their livelihoods,

Add lo the mix an American discomfort with abstractions. After all, Ecosystem

Management i.~ a philosophy - a bundle of ideas.

5
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Mix in the scary specter of change - any change.

Plus the human propensity to gravitate toward the simple and away from the

complex.

Ecosystems are by definition “intricate, complex, change constantly, and are not

always predictable.”

Will the public ever be ready for Ecosystem Management? Is it contrary to the

human imperative?

Despite the hurdles, the answer is a solid yes. I just believe it is important to keep

identifiable components of the human condition in mind in setting forth on a course that

involves an ecosystem, including the people who inhabit it.

Let me give you some examples of forays into ecosystem management that have

very positive political ramifications. You can see that the principles of good ecosystem

management do transfer into good politics.

1. Here in North Idaho we have been engaged for several years in our own

fumbling attempt to apply many of the same principles of Ecosystem Management to the

restoration of the Coeur d’Alene Basin. The situation has been ripe for a cooperative

effort. At the headwaters of the Coeur d’Alene River lies one of the world’s most

productive silver, lead and zinc mining areas. One of the nation’s most contaminated

Superfund sites is encompassed in the 21 square mile former Bunker Hill complex at

Kellogg. Mining activity over the past 100 years has sent over 72 million tons of metals

down the river to Coeur d’Alene Lake. The lakebed is encrusted with a layer of heavy

metals.
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In 1989 the Coeur d’Alene Basin Interagency Group (CBIG) was organized - a

loose collection of federal, state and county agency staff members, industry

representatives, members of local lake and river protection groups, all with a common

concern.. the health of Coeur d’Alene watershed. The spirit of cooperation and

coordination has held sway over the years. A more formal structure has been imposed

along with funding, by the state and EPA, and a full blow-n restoration project is in

progress with a lake management plan expected to be produced within the year.

Research dollars and projects have been coordinated, the public has been

included from the beginning, and the effort has broad political support.

2. A unique experiment was conducted in the 1994 session of the Idaho

legislature. Conservationists and industry spokesmen came together with legislators of all

stripes to consider drafting a state Endangered Species Act. All parties sparred cautiously

as the concepts were discussed. The air was filled with mistrust. But painstakingly a

program that was drafted to address ways to eliminate reasons for new listings of

endangered species and to foster de-listing of species. Knowledge that the federal

Endangered Species Act was not going to go away, and a desire for the state to play a

larger role provided the necessary incentives. The result amounted to a habitat

enhancement act. The timber, mining and cattle folk stayed on board as did the wary

conservationists. Only the ever-difficult Farm Bureau jumped ship.

As the bill went to the Senate floor it scored a first - - the first time the

Association of Commerce and Industry and the Idaho Conservation League had

circulated their green sheets of endorsement for the same piece of legislation. The bill



passed the Senate 24 to 11 in the late days of the session. In another year it should make

it into law.

All the elements of ecosystem management were there, even if the political

support came for the wrong reasons. No question but that the federal Endangered

Species Act served as a hammer, just as the threat of Supetfund status acts as a prod for

action in the Coeur d’Alene Basin.

3. A parallel exists in Idaho in the salmon issue. Opposing political entities

throughout Idaho stand together in support of Andrus’s  Idaho plan, which favors a

restructuring of the federal dams on the lower Snake River to permit the salmon smelts

a swifter passage to the sea. Unanimity of purpose is inspired by the larger threat posed

to Idaho’s water all the way to the Upper Snake, if Idaho’s water is seen as the way to

save the endangered salmon. The economic threat to Idaho’s agricultural base is taken

vety seriously by water users and politicians alike. Making the river run like a river,

returning it to its natural process, is seen by most participating parties as good business

as well as good ecosystem management. Certainly better than draining the state’s rivers

and reservoirs.

The salmon issue is fraught with controversy and political disagreement. But in

Idaho, except for Lewiston, a fragile agreement holds the groups together, united in a

common goal of saving water, saving salmon.

From my vantage point, the major obstacles to saving the salmon continue to be

immovable institutions such as the Army Corps of Engineers and the Bonneville Power

Administration, who have no interest in restoring the river’s natural processes.

8



In conclusion, I see glimmers of hope for the political progress of ecosystem

management in Idaho. If the process of setting common goals - - goals that reenforce

economic well-being coinciding with sound stewardship -- are clearly defined, and are

inclusive of a well-informed public, I believe ecosystem management can be accepted in

Idaho, just as anywhere else. Further analysis of my examples would underscore the need

for strong laws and strong leadership.

* This 1st page quote and others are .from J’eoole and Forests, U.S.F.S. Cleatwater

Forest publication, Nov. 1993.
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VESTERN/MIDCESTERN  REGIONAL COOPERATIVE SOIL SURVEY COKFERENCE

Committee 1 Report
Role of NCSS in Site Specific Soil Survey

1. Develop NCSS guidelines and certification standards.
2. storage,
3.

retrieval and maintenance of attribute and spatial data.
Interpretation and use of site specific data, resolution of conflicting
data.

I+. Interaction between providers of site specific data.

In our changing world, there is an increased need for site specific soil
surveys and investigation. Not all site specific soil investigations will be
an order 1 soil survey. The specific land use will determine some data
obtained. The following guidelines are recommended for multi-use order 1 soil
s”NeY.

1.

2.

3.

4.

5.

6.

7.

The legend is to be separate from order 2 soil survey. Scale
differences between order 1 and order 2 soil surveys do not permit use
of same legend.

Phases of soil series are mapped

Generally no dissimilar inclusions in soil mapping units.

Scale is at least 1:6,000

Observations will be made on transects or grids, will be georeferenced
and will be made to a depth  of 2 meters generally.

Detail descriptions are required of each soil series or potential soil
series. A detailed description will be made in each soil mapping unit
Other observations may be described in how they differ from the
representative pedon.

A map wit description that includes the range(s) of taxonomically
related data must be prepared.

HETA data will be submitted with each order 1 soil survey. These data will
serve for certification. The Soil Conservat ion Service will keep the
HETA file.

The Soil Conservation Service will have responsibility for storing and
maintaining order 1 soil surveys.

The SCS will correlate order 1 soil surveys but a correlation is not required.

If laboratory data are to be collected, the laboratory procedures in the “Soil
Survey Laboratory Methods Manual”
be used.

by Soil Survey Laboratory staff are to
Analyses that assist in correlation and classification should

be included.

Interpretations will not be stored, only data. Interpretations can be
generated by computers.

Conflicts will be minimized if good guidelines are followed.



The NCSS should develop a meaningful memorandum of understanding with private
soil scientists through the National Society of Consulting Soil
Scientists at the national level.

These recommendations should be distributed to the other regions and to
appropriate agencies as soon as possible.

The committee should be continued to follow up OD these recommendations.

Ccmmitte~

Delbert H&ma.  Michigan, Chairperson
Bruce Frazier, Washington, Vice-Chairperson
Ferris Allgood.  Utah
Alan Amen, Colorado
George Hall, Ohio
Randall Miles, Missouri
Gerald Miller, Iowa
Henry Mount, Nebraska
Curtis Munger,  New Mexico
Gerald Nielson, Montana
Ken Olson, Illinois
Pierre Robert, Minnesota
Richard Schlepp, Kansas
Gary Stienhardt. Indiana
Tim Sullivan. Colorado
Carol Wettstein, Colorado
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COMMITTEE 2 - DRASTICALLY ALTERED SOIL

Committee Chair: Sam J. Indorante, USDA-SCS, Belleville, IL

Obiective of Committee

To review concept, applications, and research on what is
known about disturbed soils and to formulate a working
definition of drastically disturbed (altered) soils.

Charae 61

Develop definition of drastically altered soil.

Recommendation

A soil which, by human activity, has been physically
altered, and/or formed to a lithic contact or to a depth > 2
meters, whichever is less.

Charae X2

Develop procedures for inventorying drastically altered
soils.

Recommendation

Use existing data to obtain information on the nature of the
drastic alteration and their acreages (by state).

A form would be sent to all State Soil Scientists.
Information can be gathered from various state and federal
agencies (i.e., state universities, state departments of
mining and minerals, etc. Information would be compiled by
state and then made available to NCSS cooperators.

Example of form to be sent out.

State

Date

Tvae of Alteration Aooroximate Acreaae

Charae X3

Provide guidelines for updating soil surveys with
drastically altered soils.



-2-

Recommendations

1. Use current/correct imagery.

2. Map at update soil survey scale: 1:24,000 1:12,000

3. Collect history and background of alteration. (i.e.,
mining and reclamation methods).

4. Establish time benchmarks in selected drastically
altered soils (i.e., time zero) to monitor pedogenesis.

5. Reinvestigate, reclassify and reinterpret drastically
altered soils to meet current NCSS standards.

6. Record deficiencies in Soil Taxonomy and suggest
improvements.

Charses for Continuins Committee

1. Develop and recommend a sampling protocol that addresses
the unique horizontal and spatial variability of drastically
altered soils (i.e., coarse fragments).

2. Recommend appropriate physical, chemical, and biological
characterization methods for these soils - in addition to
the traditional soil characterization methods (i.e.,
acid/base accounting).

3. Recommend or propose suffixes to designate specific
kinds of master horizons and layers in drastically disturbed
soils (i.e., VlttV*  suffix to indicate fritted soil structure
in a horizon).

Committee Recommendations

1. This committee should continue as a function of the NCSS
until the duties of the international committee on disturbed
soils is defined.

2. The committee should function in both the Midwest and
West regions.

3. Committee report should be sent to international
committee (Dr. Ray Bryant, Cornell University, Chair).
International committee report should be sent to Midwest and
West committees.

$d

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COMMITTEE THREE: ECOSYSTEM BASED SOIL SURVEYS FOR RESOURCE PLANNING

Charges :

1. Refine objectives and goal statements for ecosystem based soil surveys.
2. Develop model for conducting ecosystem based soil surveys.
3. Develop funding strategies.

Following are discussion points and recommendations for each of the charges.
Note that most of the recommendations are really short term action items that
can and should be implemented immediately. The more general recommendations
requiring longer term, interagency effort, are at the end of the report and
identified with a” asterisk.

CHARGE 1. REFINE OBJECTIVES AND GOAL STATEHENTS FOR ECOSYSTEM BASED SOIL
SURVEYS.

Discussion points:

Following are some of the key discussion points. They reflect the complexity of
the charge and wide range of views about ecosystems, soil surveys, and their
interrelationships. Some examples are: “we need to clearly define an
ecosystem based soil survey;” it is “a soil survey that records the basic soil
properties, one that is consistent, and one that represents the landform or
landscapes; rather than one that has map units designed strictly to meet the
needs of one federal or State program;” “many soil surveys have used a”
ecosystem approach, although the ecosystem label may have been absent;” “map
units should be named based on their landform and/or vegetation
characteristics: ’ “ecosystems atr complex;” “must have interdisciplinary
teams;” “they are tailored to user needs;” and “there is need for deeper
sampling or exploration.” The comments suggest there is a vagueness about the
meaning of “Ecosystem Based Survey.” Perhaps this reflects the complexity of
ecosystems and the information requirements for their management.

Goals/ or objectives:

o Produce and deliver timely, high quality, cost effective surveys. with a
record of important properties, based on sound scientific principles.

o Evaluate and update surveys in light of “customer” needs.
o Maximize use of interdisciplinary teams. This applies to updating

or re-interpretation of existing surveys, or conducting new surveys.
o Provide for flexibility to meet customer needs or respond to key issues

or land uses within a “landscape” area.
o Provide information transfer to help society understand, value and wisely
q a”age soil, land and water resources.

Specific objectives/actions:

o Conduct and maintain surveys by physiographic region, ecoregion, river
basin. or other large scale geographic area. For example, ML&X.  Section
or Subsection of the Forest Service Hierarchy of Ecological Units, USGS
defined river basin or sub basin.
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o Provide users with statements of  important patterns and shapes of  natural
bodies on specific landscape segments. Give more emphasis  to
so i l -geomorphic  re lat ionships .

o Provide users with reasonable estimates of  accuracy and variability of
the survey. Use appropriate statistical techniques to characterize data
s e t s .

o Identify data gaps and develop a strategy to f i l l  the gaps

o Continually evaluate and update interpretations in l ight of  new
knowledge .  Develop interpretations from multiple models of  soils.

CARGEE 2. DEVELOP A MODEL FOR CONDUCTING ECOSYSTEH  BASED SUREVEYS

Discuss ion  po ints :

The comments for this charge centered on four themes. They are:  (1)  conduct
and manage surveys on broad geographic scales such as NIRA or the Forest
Serv ice  Hierarchy  o f  Eco log ica l  Units ;  (2 )  use  technology ,  espec ia l ly  spat ia l
and attribute data systems, and remote sensing; (3) have greater
interdisciplinary and interagency cooperation; and (4) improve characterization
of the soil / landscape system by giving more attention to standardizing landform
terminology, giving more emphasis to landform delineation, using multiple,
integrated models for characterizing and interpreting soils,  and emphasize both
spatial and temporal variability.

Recommendations:

A “model” for conducting ecosystem based surveys would contain several
elements as follows: Survey Areas-Planning and Implementation, Multiple,
Integrated Models of  Soils,  Effective Use of  Technology,  and Technology and
Knowledge Transfer.

I. Survey Areas-Planning and Implementation:

o Set interagency goals,  objectives,  and schedules by Ecoregion. eg.
MLRA, Section, Subsection, River Basin. (Based on natural systems-not
p o l i t i c a l  b o u n d a r i e s . )

o Assess the adequacy of existing data and information and use cost
e f fec t ive  approaches  for  prov id ing  current ,  accurate ,  and  “use fu l ”
information to natural resource planners,  managers,  scientists,  and
other  interested  part ies .  (Recognize  the  rea l i t ies  of l i m i t e d
financial resources and set clear, interagency priorities for
conducting and maintaining surveys and data bases.)
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II. Use Multiple, Integrated Models of Soil for Characterization and
Interpretation:

A. For example, models of soil after Meurisse and Lammers.  (1993); and
Dumanski,  (1993).

ECOSYSTEJ4  OR COXPONENT \ WATER-TRANSMITTING MANTLE
o Dynamic interactfons/rHtes  of change 0 Movement/storage of water/energy
o Nutrient cycles/transport processes o Soil physical properties
o Decomposition/Trophic  relat ions o Erosion processes
o Environmental filte
o Time scale 10 to 10 yrs.

1 -?:TlJR4L

o Pedotransfer func!jions
o Time scale 10 to 10 yrs.

State factors
Weathering processes
Geomorphic history
Soil individuals
Classification
Happing
Time scale 1O’to lo3 yrs.

MEDIUM FOR PLANT GROWTH _A STRUCTLML  MATERIAL
o Available q oisture/nurrfents/heat o Mechanical properties
o Aeratfon/anchorage (strength/plast ic i ty)
o Plant physiology o Drainage/porosity
o Response to q anagemrjnt
0 Time scale 10 to 10 yrs.

o Conductivity--hea$/water/energy
o Time scale 10 to 10 yrs.

B.

1.

Recommended actions, regardless of model:

Emphasize the model of soil es natural bodies es the central concept.
Others are derived from it.

2.

3.

4.

Renew emphasis on the Jenny model of soil where S-f(C1,  Pm, 0, R,T).

Increase characterization of soil organisms.

Provide insights to rates end magnitudes of material cycles, energy
flows, pedotransfer functions, and transport processes.

5. Develop criteria and rate soils for resiliency to management impact.

6. Use multi-factor approach to design of mapping units, including geology,
landform, potential natural community. end slope, with due consideration
to the major uses. Increase emphasis on geomorphic process.

;a 0
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III. Make Effective Use of Technology:

o Expedite development and implementation of readily accessable relational
data base with common standards, and measures of data quality. Use
compatible hardware and software among agencies.

o Expedite development and implementation of digital data for analysis at
multiple scales across multiple land ownerships or jurisdictions.

o Make appropriate use of remote sensing, ground penetrating radar, DEMs.
and other technology for data aquisition  and interpretation.

IV. Improve Technology and Knowledge Transfer:

Identify continuing education needs and opportunities for soil
scientists. Create a viable mechanism for implementing.

Maintain a staff of highly skilled soil scfentfscs at strategic,
subregional locations. Their purpose is to maincain  data bases, provide
current interpretations. and consult with users of surveys.

Dispense data and information to the public and agency personnel in
multi-media formats such as CD ROH, graphic displays, and digital layers,

CHARGE 3. DEVELOP FUNDING STRATEGIES.

Points of Discussion:
This charge received little comment. However. there is some effort bv the SCS
to submit-budget proposals for surveys by HLRA. The Forest Service, in the
Pacific Northewast Region, is attempting CO manage funding within an Ecological
Section (comparable to an MLPA).

Recommendation:
Set clear, interagency priorities and ensure cost effective measures are in
place to conduct, maintain, and use survey information for sustainable land
use. Seek opportunities and capitalize on them to share equipment, personnel,
and financial resources.

General Recommendations:
Increase opportunities for soil scientists to increase their knowledge
and skills through continuing education, special trainfng sessions, and
inter-agency details. Establish an interagency, NCSS task force, to
identify training needs and continuing education opportunities.

Identify knowledge gaps and develop the research to squire the needed
information. Soil science practitioners need to be involved in the
research process.

Develop a strategic plan for obtaining more knowledge, through research,
about soil organisms. Relate to measurable soil properties as much as
possible.

Develop a strategy for marketing the valuable data sets of ecological
factors.

3-l I
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Appendix

D e f i n i t i o n s :

Ecology: The science that deals with the interrelations of  organisms and their
environment. (Glossary of  Science Terms, Soil Science Sot. Amer. 1975)

Ecosystem:  Any unit including all of the organisms (i.e., the “community) in a
given area interacting with the physical environment so that a flow of  energy
l eads  to  a  c lear ly  de f ined  trophic structure ,  b iot i c  d ivers i ty ,  and mater ia l
cycles within the system. (E.P. Odum, 1971)

Organisms together with their abiotic environment, forming an interacting
system, inhabiting an identifiable space. (A Glossary of terms used in Range
Management ,  (ISBN  o-9603692-8-7) Jacoby)

The organisms of a particular habitat together with the physical environment in
which they live: e dynamic complex of plant and animal communities and their
associated non-living environment. (Biological Diversity on Federal L a n d s ,
Report of a Keystone Policy Dialogue. 1991)

The complex of a community of organisms and its environment functioning as an
eco log ica l  uni t  in  nature .  (Websters  d ic t ionary)

Ecological Type: A category of land having a unique combination of  potential
natural community,  soil ,  landscape features,  climate, and differing from other
ecological types in its abil ity to produce vegetation and respond to
management. (USDA Forest Service Handbook, FSH 2090.11, Ecolgical
Classification and Inventory Handbook)

Ecological Unit: A mapped landscape unit designed to meet management
o b j e c t i v e s , comprised of one or more  eco log ica l  types . (USDA Forest Service
Handbook, FSH 2090.11, Ecological Classification and Inventory Handbook)

Inventory:  A detailed descriptive l ist of  articles with number, quantity,  and
value of  each. (2)  A survey of  natural resources:  an estimate or enumeration of
t h e  ( w i l d l i f e ,  *, etc . )  o f  a  reg ion .  (3 )  A  deta i led  s tudy  or
recapitulation:survey.  ( W e b s t e r s  d i c t i o n a r y )  Note:Inventory  and survey  o f ten
used fnterchangebly.

Potential Natural Community :  The biotic community that would be established if
all sequences of its ecosystem were completed without additional human-caused
disturbances under present environmental conditions. Grazing by native fauna ,
natural disturbances such as drought. floods, wildfire, insects,  and d i s e a s e
are inherent in the development of potential natural communities which may
include naturalized nonnative species. (USDA Forest Service Handbook, FSH
2090.11, Ecological Classification and Inventory Handbook) Note: Often used
interchangebly with Potential Natural Vegetation (PNV).
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COMMITTEE 4 - DISTRIBUTION AND ACCESS TO SOIL SURVEY DATA

Committee Chair: Scott Davis

Charges:

1. Access to spatial and attribute data from soil surveys.
2. Certification of data.
3. Users' fees.
4. Update and coordination procedures.

DESCRIBE WHAT DATA NEEDS ARE AND REASONS FOR THOSE NEEDS:

First, provide analysis to determine what fundamental
principles are needed. Separate the job by asking questions
of what is desired and why is it necessary, and design
systems accordingly. Develop a system or framework within
which one can provide the capability without restrictions
and conflicting requirements to satisfy a whole plythora of
users' needs.

Identify base map needs and the methods to describe data.
Describe limitations of data, i.e., method of how it was
collected (derived, field, laboratory), reliability, levels
of precision, etc. Next, provide the capability to link
data.

NEXT DESCRIBE METHODS OF DATA STORAGE AND TRANSFER:

Four soil data bases and data element dictionaries are in
the construction stages. They are the Soil Conservation
Service's National Soil Information System (NASIS), the
Bureau of Land Management's Soil Information System (SIS),
the Forest Service's Soil Resource Information System
(SORIS), and the work by the Tri-Services (Navy, Corps of
Engineers, and Coast Guard). The need for widespread and
diverse data interpretations have been large enough to
warrant numerous separate data base products.

Three soil database concepts include a national standards
database (official series description and soil
interpretations record), and a site specific database
(pedons, transects, and lab data).

Inter-agency committee efforts began in November 1992 in
Denver. Work groups divided soil data set needs into four
groups of data elements -- soil morphology/properties, soil
chemical/physical properties, map unit, and site
characteristics. The objective of this meeting was to
identify a minimum dataset for the soils portion of the
ecological database. The Soil Conservation Service and
Forest Service continued this effort in Lincoln, in 1993,

,
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consolidating data elements into the following four data
element groups -- pedon, map unit, interpretations, and lab-
field-site. The third meeting (April, 1994, Denver)
continued work of identifying a minimum data set for the
transfer of soils data -- both map unit/aggregated data, and
site/point data -- as directed by the Soils Subcommittee of
the Federal Geographic Data Committee (FGDC).

l To fulfill the requirements of the FGDC, a
coordinate effort evolved to develop a data
dictionary to store soils data. This includes--
developing guidelines, determining data elements,
establishing a common data structure, and
establishing a procedure for changes or additions
to the dictionary.

It was recommended that a core team be established to review
and to make changes to the data element dictionary. This
process is outlined in the report by Jim Fortner (Attachment
1) -

Inter-agency efforts have focused on the development of a
soil minimum data set, expanded soil and ecological data
sets, and integrated resource data sets. It is desired to
develop an integrated system by combining current data sets,
keeping them current and consistent, removing redundancy,
and standardizing access to all data.

Many data elements are interpretative and are needed to
answer land management decisions involving soil-water-
vegetative relationships. The minimum soil data set will
focus on soil survey information which will be aggregated.
Many elements falling under "interpretative kind" as well as
some site data will not be aggregated.

Part 648, Geographic Databases (430-VI-NSSH, Nov. 1993)
provides the basis for data format and exchange.

Keep methods flexible to accommodate assorted needs of users
and collectors. Must be in an understandable format.
Methods available include INTERNET, ARC-INFO, CD-ROM, and
GIS.

COMMITTEE RECOMMENDATIONS

1. All agencies, entities, collectors, and users need a
minimum data set with a common data dictionary and data
structure. Data sets should cover all elements for all
users. Storage of data bases can be separate, but must
provide linkages for other data bases such as forestry,
rangelands, plants, production yields, etc.

2. Data bases need to be linked to NASIS (the central
storage of the SCS for the data dictionary, elements and
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definitions), including multiple resource data bases,
research initiatives such as INTO SHARE, and a data base
layer to describe Potential Natural Vegetation. These extra
data bases will create the need for additional point-site
data tables.

3. Include other disciplines such as plant scientists,
ecologists, and data administrators in development of data
bases.

4. Set standards for the limitations of data reliability.
Establish agreement on common standards to share soil survey
files, soil data information. Develop approach to address
use-dependency among assorted agencies/entities.

5. Utilize various network systems to accommodate transfer
of data, i.e., DOS, UNIX. For transfer, have flexibility
for use of INTERNET, CD-ROM, ARC-INFO, GIS, etc.

6. Refer to soil standards subcommittee to determine agency
responsibility for storing data bases. Determine whether
one agency or each agency should store/be responsible for
updating individual resource data bases.

7. Refer to soil standards subcommittee to approve
amendment recommendations on core team membership (see
attachment 1).

a. Establish communication network with all entities (718)
through mailings and advertising in newsletters such as ASA
and SWCS.

9. Set up certification approval/appear process for data
elements/definitions. Refer to NSH Part 639, Soil Data
Systems and Part 649, Geographic Databases (430-VI-NSSH,
November 1993).

10. See attachment 2 (report from Dick Folsche) regarding
digital soils data cost, archive and retrieval policies).
Do not eliminate established or potential Memorandum's of
Agreement among regional entities to exchange automated
resource data.
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Jim Keys, US Forest Service, Atlanta, GA
Scott Davis, Bureau of Land Management, Denver, CO
Wayne Hudnall, Agronomy Dept., Louisiana State Univ. Baton Rouge, LA
Rick Bigler, NSSC, MS 36, SCS, Lincoln, NE

First I want to thank each of you for taking time to participate in our data base
workshop in Golden, Colorado. I really appreciate the cooperation and interest in
this project.

As promised at the workshop, I am sending you various products for your review. I
will also be sending these same items to representatives of the other agencies, as
we discussed. The enclosed products are as follow:

- a report of the workshop

- a listing of the data elements that we identified for the map unit data set,
and for the pedon data.

- a printout showing the definition and other information about the data
elements included on the above list.

. a conversion list showing the data elements from the 11192 meeting in
Denver and the equivalent current data element.

. a draft of a set of minimum documentation to be included with proposals
for change/addition to this data set. This is what we in SCS are currently
using for NASIS.

Please review these documents and provide comments back to me by July 1 1,
1994, as previously discussed.

Representatives from SCS and USFS will be meeting in the near future to discuss
the geomorphology issues. When they get something completed, I will send it to
you.

Again thanks for your input and cooperation, and I look forward to continuing our
work on this project.

& R.&!lu.u

JIM R. FORTNER
Soil Scientist
Mail Stop 33

Enclosures



A C T I V I T I E S :
The group first reviewed the proposed agenda items and
identified priority items to address.

1. After the minimum data set is identified and accepted,
there will be a need to keep it up to date. This will
include a process to add new data elements or make changes
to existing ones. Therefore, the group indicated that a
"core team" would be needed to review and accept/reject
these proposals.

The recommended membership of the Core Team is as follows:
- 2 members each from the Soil Conservation Service

(SCS) and the university cooperators in the National
Cooperative Soil Survey (NCSS). One university
representative would represent the northeast and
south regions, and the other the nid.dest and west
regions.

- one member each from the following federal agencies:
US Forest Service, Bureau of Land Management,
Environmental Protection Agency, Corp of Engineers,
and Agricultural Research Service.

- A representative from SCS will serve as team leader.

- we ask that each of the above mentioned agencies
provide the name, location, and phone number of their
representative to:

Jim Fortner
100 Centennial Mall North
Room 152, Mail Stop 33

Lincoln, Nebraska 68508
Phone: 402-437-5353

- we recommend that the NCSS national work planning
conference representatives appoint the two university
representatives  to the core team.



Terms of membership would be for three years each, expiring
on a staggered basis -- three expiring each year beginning
after the first three years.

Other agencies/entities such as US Fish and Wildlife
Service, Bureau of Indian Affairs, Bur. of Reclamation, Eur.
of Mines, Biological Survey, Dept. of Transportation, and US
Park Service would be contacted for input related to data
relative to their specialties. These are thought to be
mainly users of soils data.

We intend to use the existing NCSS Work Planning processes
and state contacts to allow for input from industry, non-
industrial landowners, and non-traditional users to the core
team.

2. The following process to review proposed changes will be
used.

* Each core team member will receive, review and
organize proposals originating within their
respective agency/entity. They will then forward a
recommendation for action to the core team leader.

l The core team leader will route the proposal along
with the originating agency's recommendation to core
tean members for review and recommendation.

l The core team will make the final decision. Each
represented agency will have equal voting rights --
one vote per agency/entity.

l An appeal procedure will be established to allow for
direct presentation of proposals to the core team
leader.

* The data set will be maintained by SCS.

l We will establish a feedback and tracking mechanism
to ensure that the originators of proposals are
informed of actions taken on their proposals.

l A mininum standard for documentation to accompany all
proposals will be established. (a draft of this is
attached to this report)

* A mechanism to get input and/or review of proposals
from agencies not represented on the core team will
be established.

l A scheme to ensure timely review and processing of
proposals will be established.



3. Discussion then turned to selecting those data elements
to be included in the minimum data set. Those identified
for map unit/aggregated data and those for pedon/site data
are listed on enclosed printouts. These are not intended to
be complete lists as representatives needed to discuss the
geomorphology and plants related data elements were unable
to attend. We tentatively included some of the
geomorphology data elements, but decided to wait on
including most of those related to plants. These folks will
be meeting in the near future to discuss those elements.

The enclosed printouts also list the definitions of the data
elements, additional information dealing with type, length,
and ranges, and where aoppropriate a choice list or list of
domain values.

4. The group also discussed how the data should be stored.
The SCS is developing a National Soils Information System
(NASIS) to manage their soils data. The USFS is developing
a Soils Resource Information System (SORIS), and BL,M is
developing the Soil Information System (SIS). Other
agencies are developing their respective systems. After
some discussion it was proposed that this minimum data set
use the data structure of NASIS since SCS will be managing
the data set. Other agencies will then need to develop a
procedure to download their data to that structure for
transfer.

5. Discussion was also held as to what is the appropriate
kinds and precision of data to be included with spatial data
at significantly different map scales, ie. 1:12,000 vs
1;250,000 or 1:1,000,000. This isssue will need further
discussion at a later date after it is known as to how FGDC
is planning to deal with this kind of issue.

6. We then discussed what steps are needed to be able to
present a product to FGDC for approval. The following were
identified:

- SCS will route this report and lists of data elements
and definitions as discussed above to the
participants of the workshop and other appropriate
representatives, by May 20, 1994. We will also
provide a proposed set of minimum documentation to be
included with proposals for changes and/or additions
to the data set, and a copy of the data structure of
NASIS for review and information.

- Those receiving the report and lists are asked to
review the lists of data elements and definitions and
provide comments to me by July 1, 1994.

- Depending on the response received, there may be a
need to hold a teleconference to resolve issues.

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I



I
I
I
I
I
I
I
I
I
I
I
I
I

- Representatives from SCS and USFS will be meeting in
the near future to discuss a method to describe and
store geomorphic information. When this is
available, it will be routed for review and
acceptance.

- We will be following up on the effort to include or
link with vegetation data.

- As stated earlier, we will first concentrate on
getting a minimum data set identified for map unit or
aggregated data. We will then work on site or pedon
data, and later on getting laboratory data included.
Plans are to have the map unit data set ready to
present for approval by October 1, 1994, and the
pedon data set by January 1, 1995.

'JIM R. FORTNER
Soil Scientist
NSSC, SCS
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Scott Davis
Bureau of Land Management
Colorado Slate Office CO-933
2650 Youngfield Street
Lakewood, Colorado 60215

Dear Scott

This is in response to your May 15. 1994. request for mlormation  regardng  access
and distribution of soil survey data. The National Cartography 8 GIS Center
(NCG) has some responsibilities that your commlttee  WIII find of interest.

We are in a pilot stage of providing a list of solIs  data avallabte  through NCG on
the Mosatc  In Internet. Those are attached.

NCG has worked with states on a process for the cenlficatlon of STATSGO and
SSURGO. this process IS a draft So11 Manual for the Soil Conservation Servtce.

At the present time, NCG is charging S500 for a state coverage of STATSGO and
S500 for a county coverage of SSUAGO. includtng  the attribute data. This fee
could be terminated ii the government funds and opens up access to the
InformatIon  highway.

The standaras for updatlng and coordlnatlng procedures are now In the process of
being updated everythlng  else IS either completed or In draft form of the SOI!S
Manual.

I hope this is of some help. I will be at the meeting In Idaho. but will have lo leave
on Thursday.

W. R. FOLSCHE. Head
National Cartography 8 GIS Center



DIGIT.AL SOILS DATA FACT SHEET

U.S. Department of Aeticulture
Soil Consemation  Service

DIGITAL SOILS DATA

I: 12.000 to 1:7.500.000-Scale  Digital Soils Information from the SSLRGO.
STATSGO.  and N.4TSGO Data Bases

Available from the National Cartography and GIS Center Fort \Vorth.  Texas

The Soil Conservation Service f SCS) has the federal responsibility for the Sational
Cooperative Soil Suney (NCSS)  and federal leadership for collecting, storing.
mamtaining and distributing soils information of privately owned lands in the
United States. The Federal Geographic Data Committee and the Office of
.\lanaeement and Budget have tormally assigned the responsibtlity  for national
coordmation of digital soils data to the SCS.

.k a step toward making digital soil data available. the SCS is releasing for sale.
boundary and attribute data from it’s major soil data bases.

SCS has established three digital soil geographic data bases representing different
intensities of soil mapping. Common to each soil SeoSraphic Ispatial) data base is the
linkage to a soil interpretations fattribute~  record data base. which gives the
proportionate extent of the component soils and their properties for each map unit.

\Vith these di_eital  data bases, users can store. retrieve. analyze. and display soil data
in a highly efficient manner. as well as integrate the data wuh other spatially
referenced resource and demographic data in a Geographic Information System
(GIS).

THE THREE DATA BASES

The three soil geographic data bases are the Soil Survey Geographic Data Base
(SSURGO),  the State Soil Geographic Data Base (STATSGO),  and the National Soil
Geographic Data Base (NATSGO).  Components of map units in each geographic data
base are generally phases of soil series. Phases of series enable the most precise
inteqxetation.  Interpretations are displayed differently for each geographic  data base
to be consistent with the level of detail mapped. The soil interpretattons record data
base encompasses more than 25 soil physical and chemical properties for
approximately 18,000 soil series recognized in the United States.
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Information such 3s particle size distribution, bulk density. 3vailable water c3pacity.
soil re3ction. salinity. and organic matter is included for e3ch major luger of the solI
profile. Also included clre d3ta on flooding. water table, bedrock. subsidence

I
characteristics of the soil. ;md interpretations for erosion potential, septic tank
limit3tions. engineering. building and recre3tion development. and croplctnd.
woodland. wildlife h3bitat. and rangeland management.

,I T31e SSL’RGO  Dam Base

1
SSURGO. the most demiled  level of inform3tion.  is used primruily for f3rm z-td
ranch conservation pl3tming:  ra.nnge  and timber mrtnagement: and county, township,
ctnd watershed resource planning 3nd management. Utilizing the soil attributes. this

1
d3ta  also serves 3s 3n excellent source to review site development proposals 3nd I3nd
use potential. make kmd use 3ssessments  and to identify potential wetland are3s.

I
Using n3tion31  m3pping stcmd3rds.  soil mrtps  in the SSURGO d3t3 base 3re made by
field methods, using observations along soil deline3tion bound3ries and tr3verses.  and
detetmtning  m3.p unit composition by field tmnsects. Aerial photographs are

I interpreted and used as the field m3p buse.  hlaps ;LTe m3de 3t sccdes  r3nging from
1: 11.000 to 1:3 1.650 and incorporclted  with comprehensive descriptions to produce

I
the NCSS public3tions.

Digitizin! is by line segment (vector) in accordance  with SCS-established digitizing

I
specificattons  and stand3tds for duplic3ting the oripinal  so11 suwey m3p. The

mapping b3ses 3re normctll~  orthophotoqu3ds or 7.5 minute topoquctds.  Digitizing is
done by SCS or by cooper3ting st3te  and 10~31 governments.

1
SSURGO d3ta 3re collected and archived in 7.5 minute topogrsphic qu3dr3ngle  units.
3nd distributed 3s complete coverage for 3 soil~sur\‘ey  rue3 usu3lly consistinS of ten

I
or more quadr3ngle  units. The 3dJotning 7.5 mmute units are mcltched  wthin the
survey 3re;ls.

I

PlTIre  .ST,-lTSGO  Dara Base

STATSGO  is used primarily for river bwin. state, and multicounty  resource

I

planning, management. 3nd monitoring.

Soil maps for STXTSGO were made by generalizing the detailed soil survey  m3ps.

I

Where more detailed maps are not available, data on geology. topography.
vegetation, and climate were assembled. together with satellite images. Soils of
analogous are3s  are studied. and 3 determination of the classification and extent of

I

the soils is made.

!vlap unit composition for STXTSGO is determined by transecting or s3mpling are35

I

on the detailed m3ps  and exp3rtding the data statistically to characterize the whole
map unit.

STATSGO  was mapped on the U.S. Geologic31 Suney’s 1:250,000-scale



I

topographic quadrangle series. Soil boundaries vvere  digttized bg line segment
(vcctor~  to comply with national guidelines and standards.

STATSGO data are archived and distributed as complete coverage for a state.
STXTSGO  data are joined between states.

The ;VA TOGO Dara Base

.N.ATSGO  is used primarily for national, regional, and multistate resource appraisal.
planning. and monitoring.

The boundaries of the major land resource area (MLRA)  and land resource regions
were used to form the NATSGO data base. The MLR;\  boundaries were developed
primarily from state general soil maps,

\lap unit composition for N.ATSGO  was determined by sampling done as part of the
1982 National Resources Inventory. Sample data were expanded for the .1lLR,\s.  with
sample design being statistically significant to state parts of the !vlLRr\s.

The NATSGO map was digitized at a scale of 1:1.500.000. also by line segment
(vector). and is distributed as a single data unit for C.S. coverage.

D.iT.1 CONTENT AI’;D FOR\IAT

Spalial Dara

SSL’RGO. STATSGO.  and NATSGO spatial data are distributed to the public from
the National Cartography and Geographic Information System Center (SCG) in the
USGS Digital Line Graph t DLG-3) Optional Distribution Format.

SSL’RGO data are archived in various formats. Depending on the format requested.
the customer’s request may be delayed to reformat the data of the DLG-3 Optional
format. SCS soil map symbols (AbC) are not normally carried within the DLG-3
Optional format. However. these map symbols are made available as a unique ASCII
file when SCS soils data are distributed in the DLG format.

The NCG primarily operates a Geographic Resource Analysis Support System
(GRASS) GIS. SCS-GRASS and other GIS formats may be made available by
mutual agreement.

The distribution medium for spatial data will normally be g-track magnetic tape at
1600 bits per inch (bpi), but may be cartridge tape. also by mutual agreement.

Additional information regarding file formats for data, as well as the technical
specifications for digitizing SCS soils data, is available from the NCG.

Attribure  Data
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SCS’s attnbute  data for SSURCO and STXTSGO  are stored in a relational data base.
This format is a nonfixed length. tab delimited. ASCII file.  SATSGO is stored in a
flat ASCII file.  Attribute data are distributed on a g-track  magnetic tape or cartridge
tape media.

Additional information regarding tile formats for attnbute data are available from
the NCG.

Before pttrchasine digital soil data. the user needs to identify the area of interest and
examine the antic;pated use of the data. More importantlv. the user should be
knowledgeable of the software and/or data format capabilities available on the
computer system intended for use. The user should be knowledgeable of soils data
and their characteristics. If you need assistance. contact an SCS soil scientist for help
or contact:

Sational Soil Survey Center
U.S. Department of Agiculture
Soil Consenatton  Senice
Federal Bldg.. Rm I52
100 Centennial hIall. Sorth
Lincoln. NE 6S5OS
(102) 137-5123

To obtain data. contact:

National Cartography and GIS Center
U.S. Department of Agriculture
Soil Consewation  Service
P.O. Box 6567
Fort Worth. Texas 76 I 15
(817) 334-5559
FAX (817) 334-5290

DIGITAL SOILS D.4TA COST

Product
0 Coverage
0 Price

SSURGO
o County/ Area
0 $500

STATSGO



0 state
0 s500

YATSGO
o United States
0  s500

Placing Orders

ST,\TSGO  data mav be ordered bv clickitlm  here!

Submit a request to the KG specifying the data being ordered. accompanied by a
check made out to “LSD.4-SCS.”  Provtde the name and telephone number of a
technical contact. Any special handling, which may require additional charges, will
be discussed with the user before completion. A data base listing. descrtbing the
characteristics and status of available data. and status maps are also available.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis. without regard to race. color. national origin. religion. sex.
age, maritaJ status. or handicap.

JUYE 1992 / 1005553DRevised

meturn to Geographic Databases Page.

l’SD.4 -SOIL CO.VSERC’ATI0.V  SERVICE / .\!.A Y 1994
send comments on&or rueoestions  to ~~~~~~~nncg.scs.~g,go~~.
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GIS D.ATA ATLAS AND CATALOG

This catalog is a textual listing of the holdings of the Sational Cartography and GIS
Center tNCG) media library. >lany of these data were collected from soil swey
digitizing projects performed in-house, by state soil staffs or from contracting
sources. It is recognized that much of the soil data catalogued is the property of the
Soil Conservation Service state soil staffs and may exist in a more current version
elsewhere: the only exceptions include the certified SSURGO and ST.\TSGO  data
bases that the NCG is responsible for storing and cataloging.

All vector or line-segment spatial data is distributed in the DLG-3 Optional Format
or in the GRASS vector format unless otherwise noted. The attribute data may be
distributed in a relational data base structure or in a flat ASCII format. Raster data
are in the GRASS cell or raster format and are distributed as full GRASS mapsets
unless otherwise noted. Raster aruibute data are distributed in a relational data base
format or in 3 flat ASCII format.

The SCG can provide data in a variety of media types. which include: 9 - track
ma_enetic  tape. quarter inch cartridge tape of several densities. 8 mm mpe.  erasable
opttcal disk. compact disk - read only ICD-RO\l)  as \vell  as tloppy disks and
diskettes.

FOR .4DDITIO.\!AL  I.~FORIfAT~O,i’ABOL~T  THE D.4T-l  LISTED lib’ THIS
C.4 TALOG  CO,\‘T.ACT:

National Cartography and GIS Center
U.S. Department of Agriculture
Soil Consenation &mice
P.O. Box 6567
Fort Worth. Texas 76115

(817) 334-5559 FAX (817)  334-j&59

TABLE OF CONTENTS

aSECTION 1. SSURGO SOILS DATA
aSECTION II. DETAU.F.D  DIGITAL SOILS DATA
USECTION In. STATSGO  SOILS DATA
WSECTION Iv. STAT-F Dm EI.PVATIO?!  MODEL DAT.\
WSECTION  V RASW DIGITAL SOILS DAT.4
prSECTlON  VI. U S DATA
maTION  VII. WGRLD  DATA
USECTION WI. CENSUS DATA
QSECTJON IX. DIGlTAL  ORTHOPHOTOGRAPHY DATA



QSECTION XJIISCELLANEOCS D.4T.j
. A..SON-COPYRIGHTED  DATA
l B.COPYR1GHTEDDAT.A

MDA-SOIL  CONSERVATION SERVICE/MAY 1994
Send commenrs  and/or srcPPesrion$  ro ~tr~r~~ncg.scs.ag.gov.
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NCG DIGITAL DATA ARCHKE POLICY

The National Cartography and Geographic Information Systems tNCG) center hosts
a variety of digital spatial and attribute data as a service to several agency Divisions.
In an effort to serve our customers better NCG staff are constantly trying to improve
data access. storage. backup, archive. and distribution efficiencies.

Though a number of different data management options are available at NCG. the
staff relies upon the data stewards to provide metadata and to define the client
Division’s requirements for data handling. A memorandum of understanding
between NCG and the client Division, stating data storage, access, archive, and
distribution requirements, will be drafted and signed.

.\%G DA T.-l A RCHFE POLICIES

The rerm  archive 45 used in this documenr  rrnplies rhe manapenretlr  oJ’diqira1  dara.
orher rhan temporav work space. on maqneric  or opricul  media. This includes
backups qionline darn. rapes on a shelj and dam ON an,~  hard disk. mapneric  or
oprical. on nn~ h’CG cornpurer.

When no clear requirements are stated for data management. SCG staff will
implement the following:

1. Once categorized as “archivable” by agency data stewards. all data will be
maintained offline either on magnetic tape or on optical media.. Offline being
on a shelf within the premises.

2. Agency-owned data archived at NCG will be duplicated and stored off-site.
under the provisions of the SNTC contract with “One Safe Place”, which
allows for routine monthly retrieval, or same-day service with the use of a
courier. Within five days of receipt of the data. NCG staff will read the data
with the appropriate software. If data are readable, duplication and off-site
storage are done within 60 working days.

3. All data will be entered into a relational database maintained at NCG within
ten days of receipt in the geodatabase section, including basic properties and
as much metadata as are available.

4. All data at NCG will be inventoried once a year. and the database updated
with any new or removed items. All public, SCS-owned. data archived at
NCG will be listed on a public catalog, hardcopy and electronic. and made
available to agency staff nationally as well as to the general public upon
request, except when limitations are expressly stated in the relevant MOD.

5. Archive, retrieval. and database access service are available during working
hours through any member of the geodatabase section staff. Randy English is
the section head. Online read-only access to the database is provided upon



request. and access 10 data are provided either online or on electronic media
within two working days or less.

ARCHIVIAG  PROCEDURES

Upon receipt of data. information is entered into a database by the geodatabase
section staff.  If the dau is on magnetic  media it is duplicated for off-sire storage and
shelved for retrieval upon request. Online storage is provided upon request once data
are duplicated onto the appropriate media for off-site storage.

RETRIEVAL

.\ny data in the database can be retrieved by a member of the Geodatabase section.
and duplicated on any available media or disseminated electronically upon request b!
an authorized client. Online data can be made available throughout the NCG
nerwork. anonymous ftp. or Internet.

PRICISG

Cost of semices must be arranged between SCG management and Division
representatives. This fill vary according to the volume of data and t’pe of service
[hat is being requested.

SERVICES .A V.-ULABLE

SCG employs a staff of data archive, management. and distribution specialists who
are in charee of maintaining data and facilitating access to the specifications of the
client Diviiion.  Some of the data-relative services available a~ 15;CG. and addressed
within relevant MOUs with agency Divisions, are:

Off-site storage

. The SNTC maintains a contract with an off-site data storage facility for the
safe-keeping of data tapes. 9-track and 8mm tapes are picked up and
delivered to the center on a monthly basis, with same-day retrieval available

Online storage

. In addition to 15 Gbytes of RAID (Redundant Array of Inexpensive Disks -
they are not inexpensive) storage, NCG computers have network access to
over 10 Gbytes of distributed workspace storage.

Backups
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. All online data on the server’s RAID storage are backed up daily.

Inventory

. h’CG’s spatial and artribute data are inventoried at least once a year. and a
data catalog is published for distribution, X pictorial data atlas is in the
works.

Distribution

. Currently most distribution of data to customers, within the agency and to the
public in general. is done via magnetic media: but a variety of alternatives are
becoming available with the advent of optical media. increased storage
capacities of small-format magnetic tapes, and with increased access to the
nation’s information superhighway.

lledia-The once  popular g-track magnetic tapes are rapidly being
replaced by 8mm helical-scan cartridge tapes. Also available for
storage and distribution at KCG  are: Imm tape cartridges.
Quarter-Inch cartridges (QIC),  600 hIbyte erasable optical disks. 610
Mbyte ISO- and rock ridge format CDRO>l disks. 5 and 3 -inch
floppy disks. and 20 to 90Mbyte  Bernoulli disks.
Dial-up-402 has extensive dial-up capabilities, including modem
access at various baud rates. asynchronous and synchronous packet
switch senice. Internet (currently j6k baud. but soon to be upgraded to
either frame relav or Tl servicer. in-house X.25 protocol support.
anonymous lip site support. and various l_.YiIX uucp protocols.
WAIS--NCG  maintains a \V.AIS  semer and offers WAS-indexing
support as an option for all in-house data upon request.
lIosair/\V\V\V--NCG  also maintains a World \Vide  Web t\V%1V)
sewer as a hlosaic  client for hISwindows. Macintosh. and .Xwindovvs
customers.
Charge-back--A charge-back mechanism is in place at KG.
allowing for recovery of data duplication and dissemination expenses.

Insreb.tum to Gewaphic  Databases Paa

USDA-SOIL CONSERVATION SERVICE /MAY 1994
&nd commenrs  antior S&~~&QJJ 10 ,rwu~~ncg.scs.ag.gov.
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THIS IS .A TEST FORM / .ClA Y I994

STATE SOIL GEOGRAPHIC DATABASE (STATSGO)
ORDER FOR&I

Thank you for your interest in the SCS-STATSGO database. To order data using this
form, you must use a browser with online form features. If you CaMOt  find
somewhere below to type your answers, you cannot use this form. Instead. please
send mail to ~~,vw~~ccg.scs.ag.go~,  and an email version of the form will be sent to
YOU.

When you have filled out the form to your satisfaction, click on the “1lail  Order”
button at the bottom of the form. You should receive an email verification of your
order within a day or so.

I would like to request State Soil Geographic Database STATSGO) data for the
follovving  state(s):

At a cost of 5500.00 per state: total

Please mail remittance in the form of a cashier check. personal check, non-govt.
purchase order, AD-i42 for USDA agencies, or OPAC billing for non-USDA
agencies to:

Soil Conservation Service
National Cartography and GIS Center
STATSGO  DATA
P. 0. Box 6567
Fort Worth. TX 76 11.5
(817)334-5292
FAX-(817)334-5469

1.

Checks are to be payable to SCS-National Cartography and GIS Center.

Yi3
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I Shipment of data will follow receipt of payment.  For prompt. accurate shipment.

I

please type the following label:

Name:

I
Email Address:

I Telephone:

F.4X:

I
Position:

I Affilation:

I Street Address:

I City State Zip:

I Please select the data format and type of media you prefer:

Spatial Data Format:

.uIC Export

GRASS Vector

DLG-3 Optional

Tabular Data Format:

1 ARC Export

Prelude

I g-Track Tape

I
8mm  Tape

l/-V’ Caruidge Tape

I



To send your order. press here:

To clear the form. press here:

etum to Geographic  Databases Pxx,

LJDA-SOIL CONSERVATION SERVICE /MAY 1994
Send commenrs  and/or suppesrions to ~~,r,,~@ncg.scs.ag.go~.
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Redefining The Cooperative Role In NCSS

Committee report submitted to:
Western/Midwestern Regional Cooperative Soil Survey Conference

Coeur d’Alene, Idaho
June 17, 1994

Committee Chair - Paul McDaniel

Committee Members and Participants -

Mickey Ransom
Wayne Robbie
Joe McCloskey
LeRoy  Daugherty
Eugene Kelly
Harold Maxwell
Tim Gerber
Gordon Huntington
Gary Muckel

Robert Klink
Sian Conway
Dennis Heil
Jerry Nielsen
Janis  Boettinger
Tom Fenton
Russ Langridge
Don Franzmeier

The National Cooperative Soil Survey (NCSS) is a nationwide partnership
of Federal, regional, State, and local agencies and institutions (National Soils
Handbook). The NCSS represents a long-standing cooperative soil survey
effort that has served as a viable model for other countries. As such,
redefinition of cooperative roles should consist of ‘fine tuning’ rather than a

complete overhaul. It should be emphasized that the NCSS program is not
‘broken’ and therefore wholesale changes are neither required nor desired.

The committee considered the 4 charges set forth by the Conference
Steering Committee. These charges are listed and discussed in the following
sections.

1. Identify current NCSS cooperators
A definition of an NCSS cooperator is needed. It is important to distinguish

between cooperators, collaborators, and users for purposes of accountability.
Technically, a cooperator is any federal, state, or local agency or institution that
has entered into a working agreement with the NCSS. These agreements are
usually memoranda of understanding (MOU). Although MOUs are not legally



binding contracts, they do provide the framework for operations and
responsibilities related to soil survey activities.

On a more descriptive level, an NCSS cooperator should be thought of as
an agency or entity that has a long-term commitment to ‘investigate,
inventory, document, classify, and interpret soils and disseminate, publish, and
promote use of information about the soils of the United States and its trust
territories’ (NSH).

2. Describe the future role of each cooperator
White the role 01 the SCS is described in detail (see NSH), the roles of other

NCSS cooperators is less well-defined. As such, future roles of NCSS
cooperators need to be re-examined. Recent changes in cooperators’
resources and priorities necessitate that existing MOUs be evaluated. Many
MOUs are outdated and contain language that cooperators are uncomfortable
with. It may be appropriate for all MOUs to be updated in order to more
accurately describe actual cooperator roles.

It is generally agreed that MOUs are, by design, fairly vague and allow a
certain degree of flexibility. However, agency and institutional administrators
are increasingly reluctant to enter into agreements that may be perceived as a
commitment of limited resources. All parties entering into a cooperative
agreement should therefore be comfortable with both the wording and intent of
an MOU.

Committee representatives from various cooperating agencies and
institutions generally do not foresee immediate drastic changes in their current
NCSS roles. For example, state agricultural experiment station representatives
indicate that some traditional NCSS activities such as providing large-scale
laboratory support have been cut back or eliminated because of budgetary and
time constraints, However, participation in other activities such as soil survey
planning conferences, field reviews, and peer review of technical documents is
of substantial mutual benefit and will continue in the future.

All cooperators have been subject to declining budgets and, in many cases,
personnel cutbacks. In view of this, there will be a need for more sharing of
specialists among NCSS cooperators. This is especially true with the
increasing locus on developing an ecosystem approach lo soil survey.
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3. Determine where cooperator input is needed
Cooperator input is perhaps one of the major reasons that the NCSS

program has been successful. As soil survey technology and application
continue to evolve, it is extremely important for cooperators to work together to
develop a strategic plan for the NCSS program.

Annual state-level soil survey work planning conferences are required (see
NSH). There appears to be a widespread perception that these meetings tend
to focus on what has been done rather than on true planning. Therefore, all
participating agencies should be encouraged to take a more pro-active
approach with regard to these conferences. One means by which to at least
partially offset declining resources is by more efficient planning.

Continued cooperator input is needed in many areas. Continued peer
review of technical documents such as proposed taxonomic changes and soil
series descriptions is considered critical. Development and incorporation of
new technology will result in rapid evolution of databases and information
delivery systems. These areas will continue to require cooperator input. New
opportunities of cooperator input will also present themselves. Implementation
of NASIS  will provide an opportunity at the local level for cooperators to provide
appropriate data elements.

NCSS cooperators can also provide means to insure that priority items are
delivered in a timely fashion. As an example, delays in publishing of soil
surveys by the U.S. Government Printing Office have circumvented through
publication of these materials as Agricultural Experiment Station Bulletins, U.S.
Forest Service reports, etc. These types of arrangements can be put into MOUs
when rapid delivery of soil survey data may be required.

4. Identify potential new NCSS cooperators (and collaborators)
In addition to some of the traditional cooperators, there are several

agencies, organizations, institutions, and even individuals that will become
major players in the NCSS. It is important that the need to involve these parties
at various levels of the NCSS be recognized.

As an example, management of Indian tribal resources has been directed by
the Bureau of Indian Affairs (WA). The BIA has been a long-standing NCSS
cooperator. New laws provide for more autonomy in the management of tribal
resources, and as a result, tribal governments will be directly involved in



regulation and management of their lands. At present, there are an estimated
12 million acres of tribal lands needing an initial soil survey. Thus, inclusion of
tribal governments as NCSS cooperators will likely be appropriate for soil
survey activities related to these lands.

Examples of other potential new cooperators include the Intertribal
Agriculture Council, U.S. Department of Defense, U.S. Department of Energy,
Corps of Engineers, state GIS agencies, state heritage programs, state and
local health departments, conservation organizations such as the Nature
Conservancy, and private individuals. All of these groups have recently
demonstrated many of criteria for cooperators described in a previous section of
this report. Many of the new cooperators and collaborators may best be
identified at the state and local levels.

Committee Recommendat ions
Based on the discussion summarized above, the committee recommends

that cooperators take the following steps to insure the continued success of the
NCSS program:

l Maintain the distinction between cooperators, collaborators,
and customers.

l Update and amend memoranda of understanding as
needed.

l Encourage pro-active, annual coordination of soil survey
activities.

l Continue to encourage diversity among cooperators,
collaborators, and customers.
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REDEFINING THE COOPERATIVE ROLE IN NCSS
Committee Recommendations

June, 1994

1. Dlstingulsh  between cooperators, collaborators, and customers.
Although the distinction between cooperators, collaborators, and customers may
not always be well defined, a distinction is needed for purposes of accountability
and strategic planning of NCSS activities. A cooperator is defined as a federal,
state, or local agency or entity that has entered into a working agreement with the
NCSS. Additionally, a cooperator should have a long-term commitment to
“investigate, inventory, document, classify, and interpret soils and disseminate,
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COMMITTEE 81X - ALTERNATIVES TO TRMITIONAL SOIL
INTERPRETATIONS

Committee Chair: Arlene Tugel, SCS, WNTC, Portland, OR

Charges:

1. Identify new methods to make interpretations.

2. Initiate development of a new method.

Committee Report
June 14, 1994

Coeur d*Alene, ID

The committee had a teleconference on March 14, 1993 to
brainstorm ideas for charge no. 1, "Identify new methods to
make soil survey interpretations." Minutes of the
teleconference are attached. Committee members voted by
mail to rank the proposed new methods. See below for a
ranked list of suggested new methods with their item number
and a brief description.

yc&

12/5

B/3

S/3

S/2

7/3

6/3

New Ways to Make Interpretations

Item
DeSCriDtiOn

6.

2.

5.

1.

7.

15.

Make interpretations on interrelationships
between the landscape and soil.

Interpretations that rate suitability with
alternative measures applied.

Identify and define soil behavior processes
(such as nutrient cycling, shrink-swell,
water transmission) and present alternatives
to display the information (narrative, digital
illustrations).

Interpretations that emphasize positive
qualities of soil.

Affect of use dependent processes on soil
properties.

Start with a specific use. Then list the soil
properties or characteristics that are needed
to achieve optimal use. Bump those properties
up against the existing database to find best



6/3

6/2

512

4/l

2/l

2/l

l/l

l/l

0

9.

13.

4.

3.

8.

10.

11.

12.

14.

area for that use.

Develop criteria and standards to assess soil
and watershed conditions.

Use soil potential to give relative values to
different types of land uses.

Identify probability of 1'x'1 behavior based on
spatial distribution of component or property.
This is important where component property
range overlaps the property use requirement.

Display interpretations as relative values of
capabilities.

Define minimum amount of cover on rangeland to
protect the soil.

Prepare guidelines to develop interpretations
for miscellaneous land types, higher taxonomic
units and geologic units.

Identify positive long term use of landscapes.

Identify suitability of geographically
associated soils and landscapes.

Other - add as you are inspired.

Expanded descriptions of eight of the ideas were prepared
prior to the Coeur d'Alene meetings and presented to the
committee on Tuesday, June 14, 1994. These descriptions are
attached (idea 12, 5, 6, 7, 9, 10, 13, 15).

At the Coeur d'Alene meeting, we had a discussion of the
committee charges. The committee name, "New Ways of Making
Soil Survey Interpretations,18  was changed to "Alternatives
to Traditional Soil Interpretations.lq We clarified our
charge to mean, ltH~~ else can we convey information about
soil behavior?"

After presentations and discussions of the eight ideas, we
grouped the alternatives into three categories:

Monitoring and assessment

9. Soil health/proper functions condition.
7. Affect of use dependent properties.

Making interpretations

7. Affect of use dependent properties.
2. Suitability with alternative measures applied.

Displaying information
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15. Pick use query database for listing of optimal
sites.

13. Use soil potentials to give relative values to
different types of land use.

10. Miscellaneous land types.
5. Identify soil behavior processes.

We then discussed methods to implement the ideas. It was
suggested that items 2, 5, 7, 13 and 15 would be pilot
projects on on-going soil surveys. Number 7 could be
implemented by gathering data on use dependent properties.
Work groups consisting of various disciplines and agencies
including NCSS would be the best approaches to initiate
ideas 5 and 7. A literature search is needed for numbers 2
and 7. Idea 10, Soil Survey Enhancement - Interpretations
for Miscellaneous Land Types could be carried out today with
some minor expansion of existing procedures for the Soil
Interpretations Record.

The committee identified three ideas/alternatives that would
provide the greatest benefit for the least input. These
were #15 Pick a Use, Query the Database; k10,
Interpretations for Miscellaneous Land Types; and tr5,
Identify Soil Behavior Processes (Pedologic).

Recommendations

Recommendation 1:

The eight alternatives to traditional soil interpretations
should be integrated into soil survey activities. (Current
national level activities on soil health and use dependent
properties should be continued.)

Recommendations 2:

115 Pick use, query database: Beg
pilot project on a new soil survey

15 as a,in development of #
project.

Recommendation 3:

t10 Interpretations for miscellaneous land types: Implement
110 immediately using existing SIR procedures as modified to
meet the needs for miscellaneous land types.

Recommendation 4:

15 Identify soil behavior processes (pedologic): Establish
a development committee of NCSS cooperators, modelers, other
discipline specialists and universities to begin work on X5.
Set up a pilot project to identify and display pedologic
process information in a new soil survey.
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Western/Midwestern Regional Cooperative Soil Survey
Conference

Minutes of Committee Six Teleconference
March 14, 1994

New Ways of Making Soil Survey Interpretations

Charges: 1. Identify new methods to make interpretations.

2. Initiate development of a new method.

Participants:
*Wayne Backman, Assist State Soil Scientist, South Dakota
*Ken Vogt, Assist State Soil Scientist, Missouri
*Jon Gerken, Acting State Soil Scientist, Ohio
*Jim Carley, State Soil Scientist, Washington
*Cam Loerch, Soil Scientist, QAS, Lincoln, Nebraska
*Carol Franks, Soil Scientist, QAS, Lincoln, Nebraska
Bill Broderson, Soil Scientist, QAS, Lincoln, Nebraska
*Chris Smith, State Soil Scientist, Hawaii
Bill Volk, BLM, Billings, Montana
Carl Wacker, Assist State Soil Scientist, Wisconsin
Don Last, College of
*Dick Page, ELM, Salt
*Arlene Tugel, Chair,

* - will attend Coeur

Nat. Res., Univ. Of~Wisconsin
Lake City, Utah
Committee Six, WNTC, Portland, Oregon

d'Alene Conference

We reviewed the background material on current examples of
soil interpretations. General discussion on charge 1
followed.

Can Loerch asked if we know what our customers need in
regards to interpretations. Arlene said that the book "Soil
and Water Quality: An Agenda for Agriculture," National
Research Council, 1993 stated 4 objectives. She recommended
we should ask if current interpretations meet these
objectives. The 4 objectives are:

- conserve and enhance soil quality as a fundamental first
step to environmental improvement;

- increase nutrient, pesticide, and irrigation use
efficiencies in farming systems;

- increase the resistance of farming systems to erosion and
runoff: and

- make greater use of field and landscape buffer zones.

Discussion: 3"L/



Bill Volk, BLM, indicated that for rangeland, there is a
need to define the minimum amount of cover to protect the
soil. Each seral stage of the plant community could have
different amount of cover. Organic carbon content of the
surface layer lags behind changes in plant cover,
particularly with changes in land use.

Chris Smith discussed soil qualities. We will need to ask
what is: (1) a soils maximum potential? and (2) to what
level can we allow a property degrade, (3) what is our
target of use? There is considerable work in the tropics on
properties in systems changing from forest to cultivation
(porosity, root proliferation, organic carbon, nutrient
status). We will need a protocol to measure and monitor
quality: we already have the techniques of measurements.

Bill Broderson suggested that we become aware of other
efforts that are ongoing. There is a Soil Quality Committee
(SCS-ARS-University-EPA) to establish protocols for
addressing soil quality. Committee Chair is Gary Muckel,
SCS, Lincoln.

Bill Volk described a current BLM activity that requires the
use of criteria and standards to assess soil and watershed
conditions. It includes riparian areas and upland areas.
Real life challenges are short time frame to define and
apply criteria and the many categories of land ownership.

Carol Franks stated that the Soil Quality Committee
discussed watersheds and has a list of potential indicators.

Another on-going activity is the use of Fuzzy logic to
assist in presenting interpretations.

Dick Page recommended that we prepare guidelines for
developing interpretations for miscellaneous land types,
higher taxonomic units and geologic materials. He is
working on this with Ferris Allgood, State Soil Scientist,
SCS, Utah.

fill Volk suggested we identify positive long term use of
landscapes. Different components of the landscape have
different highest and best uses that are not necessarily in
line with the limitations of the soil. This will minimize
the problem of avoiding severe rated hillside positions as
building sites and ending up building on farmland.

Chris Smith asked where would this information be presented?
in the map unit description? We should identify the
suitability of geographically associated soils.
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Soil potentials were discussed. They are an existing
method. Unless changes to the method are needed, reviewing
potential is probably not within the scope of our charges.

Jon Gerkin recommended we consider the use of soil
potentials to give relative values to different types of
land uses.

Chris Smith stated that the land capability classification
system doesn't work well for specialty crops.

Chris Smith suggested that we compile possible products that
can be generated with our data. This could be handled under
the advertising and marketing by another group.

Charge 1. Identify new ways to make interpretations. We
had a review discussion of items 1 thru 7 from the 2-17-94
list.

No. 1 Bill Broderson explained he developed a proposal
about 7 years ago that focused on positive qualities of soil
called "smart systems."

No. 2 Discussion ?

N o .  3 Discussion ?

NO. 7 Discussion ?

The next step

Bill Volk suggested indicators for soil quality should be
simple to observe - example platy structure changed to
granular structure.

Chris Smith said that the quality of organic matter needs to
be a part of soil quality standards, not all organic matter
sources have the same quality.

No. 4 Chris Smith explained that we should rate all
components, including inclusions and identify percent of map
unit with a certain rating or behavior.

No. 5 Arlene explained that identifying and defining soil
processes is a prerequisite to developing soil quality
standards. An understanding of processes, such as water
movement, nutrient cycling, organic matter
accumulation/oxidation is fundamental to making predications
about soil behavior. ? suggested that a package of
tutorials on soil processes should be developed. Organic
matter would be a good example.

NO. 6 Carol Franks stated an example of interrelationships
between landscape and soil is runoff and runon.



The committee agreed on the following process to fulfill our
charges.

1. Brainstorm list for Charge 1 will be sent to committee
for review. We will use the TQM voting process thru the
mail to select the highest priority items from the list.

2. Committee members will prepare 1 page summaries of the
high priority items selected by vote to present as part of
the report in Coeur d'Alene. Write-ups will include
Definition, Description, Application and Methods of Display.

3. Committee will select at least one item to address for
Charge 2. A draft write-up for Charge 2 will be sent to
members prior to June meeting.

4. Charge 2 will be further developed at June meeting.

Follow-up

1. Distribute minutes of Soil Quality Committee to members
- Tugel.

2. Send Fuzzy logic overview to committee - Broderson.

3. Send BLM information on criteria and standards to assess
watersheds to members - Volk.

4. Send information on Smart System to members - Broderson.

DUE DATE: APRIL 25, 1994

Action: Review and mark priority 1, 2, 3, and 4. Send vote
to Arlene Tugel by April 25.

Charge 1. Identify new ways to make interpretations
(Second Draft) 3/14/94

1. Interpretations that emphasize positive qualities of
soil.

2. Interpretations that rate suitability with alternative
measures applied.

3. Display Interpretations as relative capabilities.

4. Identify probability of x'1 I* behavior based on spatial
distribution of component or property. This is important
where component property range overlaps the property use
requirement.

3’67
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5. Identify and define soil processes and present
alternatives to display the information (narrative, digital
illustrations).

6. Make interpretations on interrelationships between the
landscape and soil.

7. Affect of use dependent processes on soil properties.

8. Define minimum amount of cover on rangeland to protect
the soil

9. Develop criteria and standards to assess soil and
watershed conditions.

10. Prepare guidelines to develop interpretations for
miscellaneous land types, higher taxonomic units and
geologic units.

11. Identify positive long term use of landscapes.

12. Identify suitability of geographically associated soils
and landscapes.

13. Use soil potential to give relative values to different
types of land uses.

14. Other - add as you are inspired.

Return to: Arlene Tugel BY: APRIL 25
West National Technical Center
511 N.W. Broadway, Rm. 248
Portland, OR 97209-3489

FAX: (503) 326-6308 or 5578
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INTERFRETATION METHODS (A DRAFT)

Suggerted  Mea: No. 2. Interpretations that rate suitability wlth alternative
measures applied.

Name of method:

Description:

Soil Suitability with Atternatlve Ratings for Crop Reduction

Current soil limitstion and suitability procedures oenerallv  em-
phsaize retina  Soils for enpincering  Interpretation. There IS Sk0
a need to rate soils for the production of specific Crops.  This
method, therefore, is associated more with crop Production and
includes suitability retinas before and after eppropriate manage-
ment inputs.

This method duplicates the UNESCO FAO land evaluation
procedure where the so-called land use svm iLUS1 ib made
up of II) the lend utilization m (LUTI  and (2) the m
(LU). Depending on the intensity of the soil survey, the LUT
can be brief or detailed, the lsner  describing the levels of inDut,
etc. for a specified use. The LU, on the other hand, lists the
appropriate interacting soil characteristics of a land in question.

In brief, the LUT describes the crop requirements with different
levels of management input, while the LU is associated with the
appropriate soil properties end behavior. The LUS, therefore, is
the matching of the land (soil) use requirements with the land
(soil) characteristics.

Application: Soil suitability ratings can be more meaningful if the ratings can
be associated with the desired performance of, for example, 6
crop rather than only the status of the soil with its restrictive
properties. That is, the ratings could  reflect the correction of
the managesbfe  rstrictive properties with appropriate input.

For example, the Leilahua soil series in Hawaii (Ustic Kanhaplo-
humults, clayey, oxidic, isohyperthermicl,  according to the teble
of suitebility ratings is poor for the production of corn.

We could specify that we would like to produce corn in the
Leilehua soil wtth supplemental irrigetion, with the 6oil6  limed to
pH 6.0 and phosphorus fertilizer epplied et the rate of 600 P
pounds/acre, and with appropriate levels of the other nutrients.

The table of rstings could show not only the dominant mlneralo-
gy (e.g., oxldic. kaoiinlticl  with tts rstings but al60 the input of
phosphorus fertilizar with its ratings et different level6 of appli-

3+



cation. Depending on the different levels of lime and the phos-
phorus fertilizer, we could change the suitability rating of the
Leilehua soil from poor to fair or good, depending on the man-
cgomont input.

Method of display: Use of GIS.

Other Information: The proposed method Is not like the soil potential approach be-
ceuz)e  a numerical rating of a group of soils is not used. Instead
the mothod can be used to rate soils from dlfferenr  locations for
o specified crop.

Further Work: Unknown

Submitted by: H. lkawa (University of Hawaii), 06/‘08!94
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Suggested idea:

Name of method:

Description:

Application:

:-

New Interpretation Methods

No. 5. Identify and define soil behavior
processes (such as nutrient cycling,
shrink-swell, water transmission) and
present alternatives to display information
(narrative,  digital  i l lustrations. )

Soil Behavior Processes

This method of interpreting soil behavior
relies on the identification and
characterization of pedoloqic processes
that occur in a soil and that contribute to
the daily or yearly functioning of the
ecosystem (natural or aqroecosysteme).

Pedoloqic processes characterize soil
behavior, not soil genesis. Performance
of pedoloqic processes is effected by
physical, chemical and biological
properties of the soil. Pedoloqic
processes can result in temporal variations
in measured soil property values. Temporal
variability may occur at any time frequency
(diurnal, seasonal, etc.) Temporal
variability can occur in response to use
and management, successional statue,
climate and weather.

Examples of pedoloqic processes are
nutrient cycling, water movement through
soils, freezing and thawing).

An understanding of pedoloqic processes
would add quality to all soil management
decisions. Pedoloqic processes information _
could be applied at any scale (field,
watershed, ecosystem). A description of
the performance of pedoloqic processes of a
given soil would be used in decision m a k i n g
for  many act iv i t ies . Examples
include: designing management plane to
improve soil health or condition:
supporting ecosystem based planning,
selecting suitable manaqement
practices, or scheduling time of operation
(such as logging, irrigation).



-2-

nethods  of Display: Needs further brainstorming.

Other information: None

Further committee
work needed: Identify and define pedologic

processes.

Submitted by: A r l e n e  J. Tugel, 5/19/94
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DEVELOPING NEW WAYS TO DISPLAY INTERPRETATIONS

Suggested idea: NO. 6 Make interpretations between the
landscape and soil.

Name of method: Displaying Landfonn/Landscape Soil
Relationships

Description: Additional information about landform and
landscape soil relationships is needed by
soil survey user. This information is
needed to meet the requirements of FSA,
HEL, CRP, NEPA, Clean Water Act and others.
Clearer presentation of our existing
knowledge and better understanding of these
relationships (and hence the 'local
landscape model') will begin to meet the
above needs. Developing new ways to
present this information will help us
identify wetlands and riparian areas and
develop leaching indices. In addition it
will help us determine the impact of
applied conservation practices or changes
in land use.

The following questions should be
considered when developing additional
information and new display systems:

1. Which soils are associated with
which landforms and landscapes?

2. What is the relationship between the
soils on the landscape/landform?

3. How do these relationships affect:

water movement across the soil
surface and within the soil
profile?

erosion and deposition?
groundwater movement and leaching?
soil genesis and soil survey?

APP~ icat.ion: Traditionally soil surveys have presented
much of the landscape/landform information
as narrative in mapping units and taxonomic
units. Some soil surveys also present
some information about soil series as block
diagrams and topographic sequences. Block
diagrams and topographic sequences could be
modified to present map unit, component or
general soil unit information rather than
just series relationships. Computer
graphics, GIS or image processing or

z%B-s,;p



landscape pictures could update these
traditional presentations of soils
information.

Methods of display: Block diagrams or topographic
sequences could be developed for
general soil units. They could be
developed of the major landforms where the
units occur, showing the landscape
positions they include.
The named components (or their symbols)
could be displayed on the diagrams rather
than just the soil series names as we have
done traditionally.

Diagrams could be developed for soil
surveys at any level of detail. Order 2
consociations could have 2 or 3 of the
associated map units displayed on one
landform diagram or the potential location
of inclusions. The components of complexes
and associations could be displayed
similarly.

Toposeguences  with the parent material
identified could be developed for each
major drainage within the soil survey. The
location of each block diagram along the
toposeguence could be identified leading to
better understanding of the
landfonn/landscape  relationships of the
entire survey.

Color or black and white pictures of the
landforms/landscapes  of a survey area could
be used to display the typical location of
the map units or components. Image
processing makes it possible to delineate
the landforms and landscapes on a picture
of a typical area and show the direction
of water movement.

Dr. Richardson of Montana State University
has also developed a series of diagrams
showing landscape hydrology. He indicates
the direction of water movement within the
soil and the vadose zone. He shows where
wetlands tend to develop based on lateral
movement, where salts will tend to
accumulate and what types of soils will
tend to develop in groundwater recharge and
discharge zones. These types of diagrams
also have potential to display additional
soil information more clearly. These

,.g$  3 IS
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diagrams could be used to display map
units, components, inclusions, etc. They
could also be developed on landscape
pictures using image processing.

Submitted by: Carol Franks



NEW INTERPRETATION METHOD

Submitted by: Christopher W. Smith 6/6/94
(808) 541-2605
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Suggested idea:



NEW INTERPRETATION

Suggested idea:

Name of Method:

Description:

Application:

METHODS

No. 9 Develop criteria and standards to
assess soil and watershed conditions.

Soil Health/Proper Functioning Condition

Field evaluation of soil health relies on
the identification and characterization of
pedologic properties which control or
contribute to the daily functioning of a
natural ecosystem.

Soil physical and/or chemical properties
strongly influence, and in many instances
control, the biological functions of a
s o i l . Variability within and by the many
soil types occurs in response to use,
management, plant community or seral stage
and climate.

An example of soil properties vital to
biological functions is: vesicular
crusts versus granular structure of a soil
surface horizon.

Identification and evaluation of minimum
soil attributes to address its current
health status and aid in the development
of soil management strategies and
decisions. When combined with vegetative
and hydrologic attributes an assessment of
watershed health could be determined.

Methods of Display: After evaluation soils would be placed
into one of three groups: A) Proper
functioning condition, B) Functioning at
Risk, and C) Not functioning.

Other information: Soil attributes are to be selected for
use on soils and landscapes that are under
native plant species (non-natives
included). Attributes should relate to a
tiered system. A two or three tiered
system would allow for attribute
assessments to be done at different
intensities for uses varying from site
specific to a watershed or Major Land
Resource Area (Ecological area).

Further committee
work needs: Assistance in selecting soil attributes and

the methods (point or plot) used for field
evaluations varying from specific to broad
in scope.

submitted by: William P. Volk
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SOIL SURVEY ENHANCEMENT

INTERPRETATIONS FOR MISCELLANEOUS LAND TYPES

$%l-idea: No. 10 Prepare guidelines to develop
interpretations for miscellaneous land types, higher
taxonomic units and geologic units.

It is proposed that suitable soil interpretations for
badland, rock outcrop, rubbleland, and similar type mapping
units be developed for BLM multiple use management programs.
These types of mapping units have soil limitations that
generally preclude their use for commercial crop production,
etc. They, however, have important watershed, wildlife, and
scenic resource values. Physical, chemical, vegetative, and
other management data have not been developed for these
mapping units. The management problem is further compounded
because of the acreage involved, i.e., lots of rangeland
without adequate soil interpretative data. Management
interpretations are needed for these mapping units.

Name of Method: Development of geologic/sol form 5 for
these landscape/mapping units including associated
vegetative conditions suitable for ecological site
identification at a total mapping unit level. Example of a
geologic 5 is attached.

DescriDtion: ELM particularly needs management
interpretations on these mapping units for:

- Watershed analysis as it relates to water quality and
reclamation potential to meet salinity control goals for the
Colorado River.

- Resiliency rating on these particular and other
mapping units is needed for various BIM management actions.

- Associated vegetative conditions suitable for
ecological site determination is needed. Many of these
areas have limited vegetative production capability even
though they support the potential natural community for the
area.

In summary, work here means identifying existing
soil/vegetative attributes for the mapping unit.

Apolication:

- Salinity ratings in excess of 16 mmhos/cm is needed.
Plant growth is occurring above 16 mmhos/cm ratings.
Significant categories need to be developed. Off-site
salinity contributions are important.

- Reaction of geologic materials (pH) is needed and we
expect to use guides similar to those for soils.



- Potential wind and water erosion hazard ratings are also
needed. Updating for acceptable “T” values on shallow and very
shallow soils should accompany this effort. Any soil loss on these
kinds of mapping units is extremely detrimental to the productive
capacity of the soil.

- Soi l  resi l ience determinations are needed as this  soi l
property is affected by BLM management actions. Particular
attention is  needed for  identi f ication needed.



. . _ _ _ .
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NEW WAYS TO MAKE INTERPRETATIONS

Suggested item: No. 13 Use soil potential to give relative
values to different types of land values.

Name of method: Relative soil potential.

Description: This method of developing soil
interpretations uses the standard concepts
used in developing soil potentials for a
specific land use and compares the results
for one land use with the results for other
land uses. This method could be used to
determine the best use of land within a
given area.

Soil potentials are used to provide more
definitive information regarding an areas
potential for a given land use than those
provided through the soil interpretations
record. However, soil potentials and soil
interpretations records share a common
characteristic, they both show relatively
good ratings for one group of soils for
most land uses and relatively poor ratings
for another group of soils for most land
uses with no way of relating the
information to allow the determination of
the best use of a given area.

Application: Developing soil potentials for common land
uses in an area can provide useful
information about the potential of a given
area for a given land use. However, soil
potentials could also be used to assist in
providing comprehensive land use plans.
This could be done by comparing the
potential for one land use with potentials
for other land uses to develop a relative
soil potential for each spot within a given
area. This type of system could allow
an area that has severe limitations for
both cropland and homesites and medium
potential for both cropland and homesites
to have a "highest potential*@  for homesites
because the cost of implementing this land
use and the cost of dealing with continuing
limitations may be lowest for that proposed
land use.

Methods of display: Hard copy maps/text, GIS.

Other information: None

Further Work: Method of calculating relative values.

Submitted by: Jon Gerken
z9+-6
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loi1 lurvey Confrrancr Committom 61
Bsv Ways of lhklng roil ourroy Intsrprotations

in outcome of the group dimussion resulted in the breakdown
of what VI understood of the charge. xn 1i.u of “Nbv way6
of making soil survey interprotstioncm ve decided on the
following title and subject divisions.

Alternatives to TrAd~tiOnel Soil Interpretations
1. Monitoring and Assesslaent
1. Haking Interpretationm
3. Dieplaying Information

;ph&p:oposed  action I am presenting here is involved vlth
- Displaying Infonmtio,n  but also involves item 2.

In a teleconference l easlon prior to the conference an
emphasis on supporting thr poeltive qualitien of soils vas
brought out. With that in mind I proposed an epproach to
displaying 



Application: This method not only focuses on tha positive
aspects of the aoil but is designed to be flaxibla to the
managar/uaar.

I
maP

roposa to select a soil survey that ia l ithax in the
ntananca mods as part of a HLRA Update, or a survey that

18 ongoing. Posaibla survey arms include the update of tha
Island of Hawaii or a rurvry on Forest Sarvica landa such as
the Wat Uountains/Spaniah Peaks survey area in Colorado.
Choosing a Purvay on the Forest presents ua in SCS with an
opportunity to promote the soils database and illustrate
ways to utilize the information.

Yatbodr of Displrp~  Reports that limt and rank roils from
molt optimal for tha usa to laart optinal. Alao, linkaga
with spatial data through a GIS oould provide a apicturaa of
the optimally suited areas.

F u r t h e r  work areaear Specific study site determined.
Availability of the Interpretations Generator Module la not
l xpactad until February or March of 1995. Actual use of the
IGH will have to wait until such time aa its available for
tecting.

Submittad  898 Cameron Loerch a/29/95
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South Dakota asked if there was an interest in a Sunday
meeting. It was decided to send out a questionnaire to see
about interest,

The ASA meeting is set for November 12-19, 1594 in Seattle.
A steering committee meeting during the NCSS meting is set
for San Diego in June or July 1995. Steve Shetron motioned
the meeting be adjourned and it was seconded by Wayne
Bachman, South Dakota. The meeting was adjourned.



Midwest Region Business Meeting
June 17, 1994

Meeting was called to order by Nathan McCaleb, Chairman.

About 40 members from the Midwest attended this years joint
conference. South Dakota was nominated by Steve Shetron,
Michigan and Jon Gierken, Ohio seconded the motion to host
the 1996 Midwest National Cooperative Soil Survey conference.
The rotation set up has the Missouri Experiment Station
listed to host the 1998 conference.

Old Business:

Taxonomy Committee: There should be 3 NCR and 3 SCS members
on the taxonomy committee. At the present time only one of
the three SCS members are known. Two years ago in St. Paul,
it was decided that the national leader for taxonomy would
receive any regional suggested changes or additions to soil
taxonomy instead of going to the Midwest National Technical
Center lead soil scientist. Because of reorganization, it
was motioned by Bob Ahrens that Soil Taxonomy suggestions or
additions go directly to him at the National Soil Survey
Center and then he would distribute to the members of the
regional committees. This was agreed upon by the attending
representatives. Also, it was suggested that members of the
committee would be selected by alphabetical order or on a
regional approach. Nathan will review both methods for
selecting the SCS members and let them.

Committee reports for the joint meeting were accepted during
the general session.

New Business:

Next steering committee will be set up in the near future.
At this time it includes Nathan McCaleb, Ken Olson, and
Jerome Schaar.

Nathan McCaleb left a few charges that members of the Midwest
NCSS need to let there ideas be known to the steering
committee prior to final arrangements for the 1996 South
Dakota meeting. They were: consider current format, length
of meeting, has it been efficient, is there a better format,
and can there be a better electronic transfer of information.

Ken Olson summarized 50 questionnaires from the St. Paul
Meeting that discussed some of the items Nathan wanted each
member to review. One of the answers was that the committee
work needed to be expanded. Another was that there needed to
be an accountability from the MNTC and NSSC staffs for the
charges.

-5gis!&33Q
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The present membership of the West Regional Taxonomy Committee is
as follows:

Permanent Chair: Robert Ahrens
Permanent Member: Dennis Heil
State Representatives: Randy Southard

Chein Lu Ping
Dave Hendricks*

Federal Representatives: John Nesser*
Terry Aho

* New Members

Site for 1996 Conference:
____________________-_--

Two states, Colorado and Montana, volunteered to host the 1996
Regional Conference. Due to the fact that too few voting members
remained, the membership will vote on the site through mail vote.
The two states will submit proposals to Dennis Heil to be
circulated for voting.

There being no-further business, a motion was made by Neil
Peterson, seconded by Chad McGrath, to adjourn. Motion carried.



WEST REGIONAL COOPERATIVE SOIL SURVEY CONFERENCE
BUSINESS MEETING

JUNE 17, 1994

The Conference Business meeting was held on completion of the
conference committee reports. The meeting was called to order by
Dennis Heil, Chairman, at 1O:OO am on Friday June 17, 1994. The
minutes are as follows.

Conference Committees:
____________________--
Motion was made by Neil Smeck to accept the Committee 1 report on
'The Role of the NCSS in Site Specific Soil Survey' as presented
by Del Mokma. Seconded by Eddie Garner. Motion carried.

Motion was made by Del Mokma to accept the Committee 2 report on
'Drastically Altered Soils' as presented by Sam Indorante.
Seconded by Ken Olsen. Motion carried.

Motion was made by Bill Ypsilantis to accept the Committee 3
report on 'Ecosystem Based Soil Surveys for Resource Planning' as
presented by Bob Meurisse. Seconded by Dave Maurer. Motion
carried.

Motion was made by Nathan McCaleb to accept the Committee 4
report on 'Distribution and Access to Soil Survey Data' as
presented by Scott Davis. Seconded by Tommie Parham. Motion
carried.

Motion was made by Karl Hipple to accept Committee 5 report on
'Redefining the Cooperative Role in the NCSS' as presented by
Paul McDaniel. Seconded by Eddie Garner. Motion carried.

Motion was made by Bill Dollarhide to accept Committee 6 report
on 'Alternatives to Traditional Soil Interpretations' as
presented by Arlene Tugel. Seconded by Duane Lammers. Motion
carried.

Regional Taxonomy Committee:
____________________~~~~~~~~

The membership of the West Regional Taxonomy Committee has been _
changed. This change, approved by a membership mail vote in late
1993, is to facilitate the processing of proposed amendments to
taxonomy. The member ship of the committee will be as follows:

Permanent Chair: Lead Soil Scientist, Soil Taxonomy, SCS
Permanent Member: Regional Soil Scientist, WNTC, SCS
Three federal representatives
Three state representatives

The conference by-laws will be amended to reflect this change.
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lO:OO-1200

Moderator:
l:OO-1:30

1:30-2:00
2:00-2:20
2:20-2:40
2:40-3:00

3:00-3:20

3~20-4~45

4:45-???

AGENDA

NORTH CENTRAL REGION - Work Planning Conference

June 15-18,1992

Registration - Radisson-St. Paul
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Committee Assignments
North Central Soil Survey Conference

COMMITTEE 1 -- Soil Survey in the 1990’s.
Chair erson - Neil Smeck, Ohio
ViceCRair -

mr Nebraska
Alice Gel&, Missouri
lim Gerber, Ohio
Norman Helzer, Nebraska
K.K. Huffman, Ohio
Ken Lubich, Wisconsin
Delbert Mokma, Michigan
Ken Olson, Illinois
William Pauls, Missouri
Greg Schellentrager, Iowa
Kay mclair, Nebraska8
Jim Thiele, North Dakota

Lanz
Tornes, Michigan

Sob y Ward, Indiana

1.

2.

3.

4.

5.

COMMITTEE CHARGES

There is a continuous need for the NCSS to improve operations and products. What
strategies can be used to accomplish this.

WI&strategies can be used to maintain and improve working relations within the _

What additional strategies can be used to develop and implement committee
recommendations.

What educational approaches are needed to address users needs such as
producers, consultants and county and state governments.

What future direction and charges should this committee pursue. (Please allow
enough time to address this charge)

ry l’



COMMITTEE 2 -- Geographic 1nformatio.n Systems
$%zo”A; ;;,~&~~o~ssou”

Members
Tom D’Avello, Illinois
Renee Gross, Nebraska
George Hall, Ohio
R. David Hammer, Missouri
Donald Last, Wisconsin
Kevin McSweeney,  Wisconsin
Robert Parkinson, Ohio
Je Schaar South Dakota
Jasll, 
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COMMlTIEE  3 -- Soil Correlation and Classification
Ch ’
?i!

erson - Tom Fenton, Iowa
Vtce air -

Louis Boeckman, Iowa
Tom Fenton, Iowa
Richard Gehrin Ohio
Corneilius He1 t, North Dakota*8
Mark Kuzila, Nebraska
Ed Miller, Ohio
Dick Paulson, Minnesota
Dennis Potter, Missouri
M.D. Ransom, Kansas
Larry Ratliff, Nebraska
Dennis Robmson, Michigan
Ken Voigt, Missouri

1.

2.

3.

4.

5.

6.

CO- CHARGES

How series control section change will impact on series differentiae.

How do we need to change correlation procedures to address MLRA correlations.

How can we better coordinate interpretations during the correlation process.

Series differentiae - subdividing the series control section into sections as a means of
competing.

Develop subgroup criteria to help reduce the number of series in families that have
large

P
opulations. (Mollic  subgroups in fine-silty, mixed, meslc Hapludalfs have 25

senes

What future direction and charges should this committee pursue. (Please allow
enough time to address this charge)

13
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COhMIITEB  4 -- Water Quali
Chair

CK
erson - Robert Nielson, Xlebraska

Vice air -

I

I
Members
Dr. Thomas Bicki, Illinois
Bob Grossman, Nebraska
Jerry Larson, Indiana
Dave Lewis, Nebraska
Randall Miles, h4issouri
Walter Russell, Wisconsin
Michael Thompson, Iowa

C O -  C H A R G E S

I
I
I

1. How can we improve our data bases to better interpret soils for water quality
concerns. What additional or new data is needed.

I
2. Based on individual state experiences, what new or additional interpretations are

needed to address water quality concerns. I
3. How cautious should we as soil scientist be in rovidin

for zones deeper than two meters. What deptK sis shoul
investigations/interpretations
we be comfortable with. I

4. What future direction and charges should this committee pursue. (Please allow
enough time to address this charge) I

I
I
I
I
I
I
I
I
I
I
n

r4
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COMMITlEE  5 - Soil Interpretations
Chair
ViceCR

erson - Richard Schlepp, Kansas
air -

Members
Wayne Bachman, South Dakota
Loren Bemdt, Michi
Doug Malo, South 8

an
akota

Steve Messen  er Illinois
Paul Minor, &~Ollri
L+y Rap N e b r a s k a
&chard ummons, Mssouri
Michael Ulmer, North Dakota

COMMITlEE  CHARGES

1.

2.

What criteria and/or interpretations need to be revised and why.

Should soil inter
accurately descn!-I

retation records be separated by MLFL4’s  in order to more
e soil properties and mterpretations.

3. Should the 2 to 10 meter zone be examined using data from other sources to
address water quality concerns.

4.

5.

What new data elements need to be added to the SIR.

What future direction and charges should this committee pursue. (Please allow
enough time to address this charge)

15
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COMMITTEE 6 -- Soil Survey Databases
Chair
Vicecl!

erson - Rick Bigler, Nebraska
air - Pierre Robert, Minnesota

Membm
Francis Belohlaw. Nebraska
John Doll, Illinois
Jim Fortner, Nebraska
William Frederick, Michigan
Jon Gerken, Ohlo
William Hosteter, Indiana
Joe McCloskey,  Minnesota
Doug Oelmann, Iowa
Vie McWilliams. Texas

1.

2.

3.

4.

5.

COMMITIEE  CHARGES

What are the future software data base needs that would benefit either 3SD or soil
survey programs available to field soil scientists. (DOS or UNIX)

Outside of coo
your state, anB

erating agencies, who are the users of the soil survey information in
what mformation is being requested.

What are the future antici
systems (hardware) woul be best to use.B

ated needs for storing data base information. What

Are the users of soil survey software programs receivin
database programs What training programs have wor&

the needed training to use
ed and what have not.

What future direction and charges should this committee pursue. (Please allow
enough time to address this charge)

16
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North Central Soil Survey Conference
St. Paul, Minnesota

June 15-18, 1992

Minutes of the General Session and Business Meeting

The 1992 meeting of the North Central Soil Survey Conference was called to order
by Chairman AI Giencke at 1:00 P.M. on June 15, 1992. Conference attendees were
welcomed by Mr. G. Nordstrom, State Conservationist, USDA-Soil Conservation Service.
Mr. E. Redalen, Commissioner, St. Paul, Minnesota Dept. of Agriculture, and Dr. H.H.
Cheng, Head, Dept. of Soils, University of Minnesota at St. Paul.

General session activity reports were given between 1:30 and 3:00 P.M. on June 15,
1992 and from 10:00 to 1155 A.M. on June 16, 1992. These reports are provided in the
Activity reports section of the proceedings.

General Session topics were presented from 8:00 to 9:30 A.M. on June 16, 1992.
These presentations are provided in the Guest Presentation section.

A well-planned and interesting field trip provided the activity for Wednesday, June
16, 1992.

From 12:lO to 2:00 P.M. on June 18, 1992, separate NCR-3 and USDA meetings
were held. The minutes for these meetings are provided under the sections on NCR-3
minutes and USDA meeting minutes.

Committee work sessions were conducted from 3:20 to 4:45 P.M. on June 1.5, 1992
and from 3:1.5 to 4:45 P.M. on June 16, 1992. Committee reports were presented to
conference participants on Thursday morning (June 17, 1992) by the committee chair or
vice-chairman. The full reports are provided in the Committee Reports section. The
following is a brief discussion of each of the North Central Soil Survey Conference
committee reports which were presented by the chairman or vice-chairman on Thursday
morning (June 17, 1992):

Committee 1 - Soil Surveys in the 1990’s - Larry Tornes

Committee 1 developed two or three priority strategies to address each of the 5 charges.
Two of the recommendations that need special attention are:

1. Report progress on committee action items to the regional membership at subsequent
North Central Soil Conference.

2. Identify and coordinate users needs for soil survey information at the local and state
levels. Ask states to report accomplishments in identifying and serving users needs at the
1994 conference.

Committee 2 - Geographic Information Systems - Al Giencke

Recommendations to the 4 charges are:

1. An advance d%tribution of the NSH should be released a policy prior to NSH being

i / j ( ;_I./

1 7



printed and released.

2. Design purchase contracts for intended use. Get correct platform to match the task.
Make sure current contracts can meet future needs.

3. Use advance technology to support and enhance our knowledge and not replace it.
Technology could be a crutch that could hamper sound development of geomorphic and
landscape analysis. Sound analysis comes first and is supported by technology.

4. Establish an MOU with key State and Federal agencies that are leaders in GIS to spell
out that any joint project with sponsors will meet SCS SSUR GO standards.

Committee 3 - Soil Correlation and Classification - Tom Fenton

Committee 3 found:

1. There is a need to flag new series or substratum phases from the MUUF between states
for consistency. MLRA activities may help in this regard. Also need to note any change

,: of substratum phases into new series.
,,,Z’  .+!’

,” I L_ 2. There is a need to better define MLRA operating procedures. Establish a “super
steering committee” for land resource regions that will keep abreast of ongoing activities.
This will track uniformity between MLRA’s and inform others of what is going on in all
MLRA’s.

3. New subgroups are needed in some families. The use of clay mineralogy criteria in fine-
silty and fine-loamy families was proposed as an alternative way of subdividing some
families with large number of series.

Committee 4 - Water Quality - Robert Nielson

Recommendations include:

1. Organize published spatial and tabular soil maps unit data according to their geomorphic
and stratigraphic unit occurrence. Provide soils spatial and tabular soil map unit data
by watershed.

2. Validate and verify the soil tabular data (MUIR) and provide data reliability
information. Need to validate data model against measured soil data. Establish a test
area where there is sufficient lab data to verify and validate MUIR data.

3. Provide a mechanism for storing and retrieving stale and local data for water quality
interpretations and information.

18
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Committee 5 - Soil Interpretations - Richard Schlepp

The committee recommended:

1.

2.

3.

During the MLRA update process the capability class and subclass should be coordinated
between states.

The 2 to 10 meter zone should be examined from other sources as part of the MLRA
update procedure with guidelines developed by NSSC on what level of data collection
would be needed to provide water quality interpretations.

Structure and consistence below the surface horizon be incorporated into the NASIS data
base to provide interpretations for root penetration and water movement.

Committee 6 - Soil Survey Databases - Pierre Robert

Recommendations to the 6 charges include:

1.

2.

3.

4.

5.

6.

7.

Must continually address current and future software and hardware needs.

Review past recommendations and implementations to assure follow-up.

Need to promote more training in use of soil data, basic computer operations, and
software use.

Gather and distribute information on types of data needed, innovations in SSSD
applications being used, and need for application software.

Needs to provide access of the soil database to users outside NCSS.

A standards committee was established at the 1991 NSSC meeting. This
committee needs line of communication to funnel needs to proper database staff. A
streamlined process with a check by Quality Assurance and a check for compatibility with
SSSD modules needs to be established or promoted.

A standing national committee is needed with representatives from: a) NSSC, (NSSL,
SQA, SGIS); b) state labs; c) state cooperators; and d) state office level SCS.

A motion that all 1992 NCSS committee reports be accepted was made, seconded
and passed.

Nathan McCaleb called the business meeting to order at 11:00 A.M. on June 18,
1992. K.R. Olson was appointed secretary. Nathan served as chairman due to C.L.
Girdner’s recent surgery.

K.R. Olson made a motion that Illinois host the 1994 NCSSC in Illinois, or co-host



the joint (NC and West) Regional SSC at a location to be determined later. The motion
was seconded and passed. At tbe 1990 NCSSC, Gary Muckel  of the WNTC invited the NC
region to meet with the West region for a joint NC-WSSC at a site either close to the
regional border or at a hub city with good, but low-cost, air connections. Jim Culver who
was to attend the West SSC the week of June 22, 1992, was asked to convey our desire to
hold a joint meeting if details could be worked out. Ken Olson was appointed to work with
the host of the 1994 WSSC to see if a joint meeting location and agenda could be arranged.

Rick Bigler made and motion that the minutes and committee recommendation\ of
the 1992 NCSSC be forwarded to Dr. Richard Arnold (Director of Soil Survey) and request
that his off& respond to recommendations or indicate status of actions on
recommendations. Jim Former seconded the motion. K.R. Olson questioned the need to
send duplicate copies of the minutes and committee recommendations since the Director
of Soil Survey will already receive them in the 1992 NCSSC proceedings. Other committee
members suggested the minutes, recommendations, actions, and follow-up should be
addressed by the MNTC staff. Others noted the need to transfer our recommendations to
the 1993 National Soil Survey Work Planning steering committee. N. Smeck outlined
current procedures for transferring information between the regional and national SS
conferences and indicated the 1992 co-host (Pierre Robert) would serve on the steering
committee and the host of the 1994 NCSSC (Ken Olson) would be asked to forward our
recommendations to the 1993 National SSC. Members finally agreed that procedures (by-
laws) appear to exist for both the National and Regional SS Conferences but that they were
not being followed. Nathan McCaleb and/or Neil Smeck were asked to locate copies of the
by-laws for distribution to the membership. The motion and second were withdrawn.

Rick Bigler made a new motion that our NCSSC representatives to the 1993 National
SSC (Pierre Robert and Ken Olson) forward our committee recommendations and the
MNTC staff respond at the 1994 NCSSC to the disposition or status of 1992 NCSSC
recommendations and action items. Jim Former. seconded and the motion passed.

Keith Huffman made a motion that the steering committee for the 1994 NCSSC
consider appointing a committee on MLRA operations and management. The motion was
seconded and passed.

Nathan McCaleb (at the request of C.L Girdner) made a motion that the Chairman
of the Regional Soil Taxonomy Committee be the Supervisory Soil Scientist, Central staff
of the National Quality Assurance Staff instead of the Head of the MNTC. The motion was
seconded, discussed and passed. The Head of the MNTC would remain a committee
member.

Nathan McCaleb made a motion that present members list themselves along with any
colleagues to the Head, Soil Section, ESSP Staff, MNTC. List will be distributed between
October 1, 1992 and January 1, 1993 with information about either the national or regional
SSWPC. The motion was seconded by Tim Gerber and passed.

Respectfully submitted,

Ken R. Olson
Secretary
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ATTENDANCE

*Ken Olson University of Illinois
*Tom Fenton Iowa State University
*Del Mokma Michigan State University
*Pierre Robert University of Minnesota
Jay Bell University of Minnesota
Jerry Flores University of Hinnesota

*Randy Miles University of Missouri
*Mark Kuzila University of Nebraska
Dave Lewis University of Nebraska
Francis Belehlavy University of Nebraska

*Neil Smeck Ohio State University
Tim Gerber Ohio Dept. of Natural Resources

*David Hopkins North Dakota State University
*Kevin McSweeney University of Wisconsin

*NCR-3 representative

NCR-3 ANNUAL HEETING

June 18, 1992

St. Paul. Minnesota

217-333-9639
515-294-2414
517-353-9010
612-625-3125
612-625-6703
507-931-2530
314-882-6607
402-472-7537
402-472-1570
402-437-5322
614-272-9059

701-237-8948
608-262-0331

MINUTES

The meeting was called to order by Chair Kevin McSweeney at 12:OO noon on June
18, 1992.

The minutes of the 1991 meeting were distributed and approved.

Jim Culver, Soil Conservation Service, informed the NCR-3 Committee that a
Standing Committee on NCSS (National Cooperative Soil Survey) Standards has been
formed. NCR-3 may select a member and a" alternate to serve on the Standing
committee, Chair Kevin McSweeney will appoint a member and alternate after
discussing it with them.

Chair Kevin McSweeney reported that NCR-3 Committee was approved for extension.

COHMITTEE REPORTS

Tom Fenton reported the Soil Taxonomy Committee dealt with the issues (Alit
subgroups and K horizons) that affect the North Central Region. Alit subgroups
have been established for high concentrations of exchangeable Al inK horizons.

Tom Fenton reported on the activities of the National Soil Survey Data Base
committee. Ellis Benham (SCS) will be visiting states to get laboratory data to
add to the national data base. The Committee will be developing a data
dictionary including laboratory methods.

Ayzl



Dave Lewis reported on the National Cooperative Soil Survey Technical Advisory
Committee. The t#%&s under the Regional Technical Center and this hides the
visibility. There was no reference to NCSS in SCS priorities. wappears to
be support for District and Area Conservationists. A mission statement for NCSS
is being prepared, none exists. A draft statement has been prepared and will be
sent to states for comments. SCS may be required to mwe out of the Federal
Building in Lincoln, Nebraska. It is uncertain where it may be relocated. A
motion to have Dave continue on this Committee was passed.

Robert Grossman discussed with NCR-3 the following items: TERRA, SCS's Global
Warming program, National Soils Handbook and the new Soil Survey Manual. If NCR-
3 members feel the administrative and technical components of the National Soils
Handbook should be published separately, they should write letters soon.

At the Eroded Mollisols Conference two committee were formed. The chairs of the
two committees are NCR-3 members, as are three members of the committees.

OLD BUSINESS

Tom Fenton reported the remaining information needed for the Regional
should be received by July. Then the map and explanatory legend
published.

Soil Map
will be

NEW BUSINESS

Location for the 1993 annual meeting was discussed. The following list of
priority was agreed to: Indianapolis, St. Paul, and Omaha. Del M&ma, next
chair, will contact Don Franzmeier about hosting the meeting.

Pierre Robert was elected as the 1993 NCR-3 secretary and will serve as 1994
chair.

KevinMcSweeney  was elected to replace Tom Fenton on the Soil Taxonomy Committee.
NCR-3 members of the committee are: Smeck (93), Kuzila (94) and McSweeney (95).

Pierre Robert was elected to serve as a member of the Steering Committee for the
National Soil Survey Work Planning Conference. Ken Olson was elected as a
representative to the Work Planning Conference.

Writing a proposal for the formation of an NC Committee that would deal with
research activities during MLRA updates was discussed. Del H&ma will discuss
the feasibility of writing such a proposal with Administrative Advisor Bob Gast.

State reports were distributed by attendees.

The meeting was adjourned at 2:00 pm.

Respectfully submitted,

Delbert L. M&ma
Secretary
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SCS Breakout Business Meeting Minutes

North Central Region - Work Planning Conference

The SC.9 Breakout session was chaired by Nathan McCaleb, Soil
Scientist, MNTC, Lincoln, NE.

St Paul, MN

June 15-18, 1992

Item 1 - C. L. Girdner will select the representative #$m
SCS to attend the National Cooperative Soil Survey Work
Planning Conference in 1993 and forward the name to NHQ.

Item 2 - Nathan McCaleb entertained a motion from the floor
that a committee of Grossman, Nielson, Schlep, Bigler,
Girdner, and a representative for SSQA be appointed to
address Use Dependent databases and that they lobby the
Steering Committee to address the topic at the NCSS-Work
Planning Conference. Motion made by Helzer - NE, seconded
by Schlep - KS. Motion passed. Bob Grossman to chair the
committee.

Item 3 -

1.

2.

Larry Ratliff presented two issue papers.

Soil Survey Update/Maintenance - Management and
Progress Reporting

Map Scale in the Soil Survey

Copies of these papers are attached.

Item 4 - Motion made by Tornes - MI that the GIS Committee
develop charges for the NCSS - Work Planning Conference and
put together an issue paper to be presented at the NCSS -
Work Planning Conference in 1993.
Huffman  - OH. Moti’oh passed.

Notion seconded by

Item 5 - Motion by Huffman - OH to adjourn. Second by Minor
- MO. Motion passed, meeting adjourned.

23

:3L



MAP SCALE IN THE SOIL SURVEY

(Abridgement of issue Paper)

Berman Hudson 06/92

It is widely believed that the amount of detail that
will be mapped in a soil survey ia highly correlated with
scale. AEBWIIe that an individual mapped the soils in an
area at a scale of 1:24,000. Then aeeume that another
individual came in and map ed the same area at a scale of
1:12,000. The conventionaf: thinking ie that he/she would
prepare a recognizably more detailed .soil  map. This
scenario is based on the assumption that the amount of
detail that will be shown on a eoile map is highly
correlated with scale. For example, eince a 1:12,000 map is
four times larger thank a 1:24,000 map, it is assumed that
four times the detail will be mapped.

However, examining almost any published soil survey
will show that this is not true.. At a given scale, some
parts of a soil survey will have many small delineations -
*a lot of detail." However, other locations in the same
survey area will have a relatively few large delineations.
Just because one can cartographically delineate smaller
areas on a soil6 ma
The amount of detaiPI

he/she doee-no;Bn;E;Fsarily  do 80.
on a soil8 maD. 1~ determined by

the natural soil-iandecaDe  relationehiDs  in the eurvev area.
One is not able to delineate increasingly smaller soil areas
at larger scales unless these smaller, heretofore
undelineated but ma pable

ident'i
soil-landform units actually exist

-- and can be fied on the.photograph.
The smallest delineation that can be shown on a soil

map with an included symbol ie about l/4 inch by l/4 inch.
On a 1:12,000 map this is 1.5 acres; at 1:24,000 it is about
5.5 acree. This tells us which soil-landform units can be
delineated at a.scale of 1:12,000, but which cannot be
delineated at 1:24,000. These are soil areas which are
larger than 1.5 acre6 (the 1:1,2 000 limit), but smaller than
about 5.5 acres (the 1:24,000 &it). Therefore, going from
a scale of 1:24,000 to a scale of 1:12,000 will affect only
those mappable soil-landform units between 1.5 and 5.5 acres
in size. Soil-landfonn units larger than 5.5 acres can be
delineated at either scale. Most naturally occurring soil
delineation6 mapped in the National Cooperative Soil Survey
are larger than 5.5 acree. Therefore, whether one maps at
1:12,000 or 1:24,000, most of the delineations will be the
same.

In mapping soils, the relative ability to delineate
small alluvial and colluvial areas i6 always an important
issue. Assume that the widest delineation that can be shown
on a soil map is l/4 inch. The minimum width of linear soil
delineations than can be shown on a eoil map at a scale of

24
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1:12,000 is 250 feet; at 1:24,000 it ia 500 feet.
Therefore, going from a scale of 1:12,000 to 1:24,000 will
affect only those linear coil-landform units narrower than
500 feet (the 1:24,000 limit) but wider than 250 feet (the
1:12,000 limit). Soil-landform units wider than 500 feet
can be delineated at either scale.

RFXOKMEzNDATIONS
Considering the foregoing discussion, there are at

least two viable options for dealing with scale in the soil
survey. One option is, depending upon local need or
preferende, to map both at 1:12,000 and 1:24,000 in the same
MLRA. Meet map units will not be affected. However, some
smaller (1.5 to 5.5 acre) soil-landform units will be
delineated at 1:12,000 and not at 1:24,000. For example, a
1:24,000 scale eurvey,might map alluvium and colluvium in
the 8ame unit a8 a complex. A 1:12,000 survey with the 8ame
landfonn might separate them. Such situations will cause
come correlation and joining problems. However, only a
small proportion of map unit8 will be affected. Reaeonable
correlationand 'oining could be achieved.

1Another opt on ie to designate 1:12,000 a8 the mapping
scale for the next generation of soil surveys. This would
involve a base-in program 80 that, at the end of, for
example, f?ve year8 all soil surveys would be mapped and
compiled at a scale'of 1:12,000. There are several
advantages to thie. First, 1:12,000 allows one to show
small area0 of contrasting soils. Although units between
1.5 and 5.5 acres in size are relatively few in number, they
can be very important. For example, small alluvial areas
often are either wetland or prime farmland.
area8 with etrong relief,

In soil survey
most.aoil use and management

occur8 on either ridge8 or a11uvial/co1luvia1 area8 less
than 500 feet wide. It is important to use a scale that
allows one to chow these small area8 cartographically.
Going to a univereal 1:12,000 scale for the next generation
of 8oi1 aurveye ha8 the following advantagee.

1. One common kale will expedite joining, and
correlation among areas.

2. Much of the cartographic limitation8 to delineating
small, but important soil areas ~111 be eliminated. This
wi.-i&permit u8 to provide a better product by delineating

I contrasting area8 where needed.

3. Most delineations (those larger thdn about 5.5
acres) will not be affected.
not decrease significant1

Therefore, mapping rates will

P
nor will there be a large

increase in compilation t me and cost.
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SOIL SURVEY UPDATE/MAINTENANCE
RANAGFMERT AND PROGRESS REPORTING

1aaue

The approach to update/maintenance of soil survey
information by major land resource area has been well
received and several ULRA soil survey projects are being
planned or, are in progress. In this approach the MLRA
becomes the soil survey area and county or other selected
entities within the MLRA are subsets which will be updated
to the MLFtA standard.

Inherent in the concept is that much effort will be required
that does not immediately equate to acres mapped or updated.
Many of the subset soil surveys will require a minimum of
remapping. Most will require some special studies to fill
data gaps or to develop new interpretations, and transects
to improve documentation of composition and patterns of soil
in map units. Similarly, much up front work is required to
evaluate existing data and to better coordinate official
series descriptions and soil interpretation records.

It is becoming apparent that new techniques for managing and
for measuring progress of the projects are needed. This
issue paper proposes a management matrix and method of
monitoring overall survey progress. Overall survey progress
can be equated to acres updated fi need& for program
administration.

Background

A soil survey is available for about~901 of the private
lands in the United States. These surveys have been
completed during the past 35 to 10 years, usually on a
county-by-county basis, and represent the work of a large
number of scientists. The surveys are some of the best,
most detailed, resource data in the world but have become
outdated to varying degrees and have the coordination
problems that would be expected of such a large data base
collected over such a time frame by so many people.

As more soil survey information has become available more
effort has been directed toward updating and maintaining the
data. These initial update efforts were again vainly along
political boundary lines, usually counties, i.r;ti  often
consisted of much remapping. This approach r:a:.-~+d concern
to many in the soil survey program in that it was
essentially a repeat of past efforts.
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About two years ago the idea of updating and maintaining
soil survey information by major land resource area or other
physiographic area was revived. This was not a new concept
but it seemed its time had arrived and was a way to better
coordinate soils data and improve the efficiency of the
update effort. The tactic is not to redo each subset soil
survey but rather to build on an already good product in
order to have a joined, coordinated, and improved soil
survey for the MLRA.

The procedure for developing an WLRA project plan provides
the basis for developing a management matrix for both the
XLRA survey area and for each included subset. Very
briefly, the procedure for developing the project plan is:

The standard for the MLRA soil survey 16 agreed to by all
states and cooperators that share the MLRA. The standard is
set forth in a MLRA memorandum of understanding . The
existing county or other subset soil surveys within the MLRA
are evaluated to see what must be done in each to meet the
defined standard. Staff years needed for update activities
such as remapping, recorrelation, documentation,
interpretations, map digitizing, and special studies are
recorded on i.11 evaluation work sheet for each subset soil
survey. The evaluation work sheets from all subset soil
surveys are combined to develop the project plan.

Propoaal

The information gathered to develop the project plan is used
to develop a management matrix for a subset, a group of
subsets, or the MYRA soil survey as per the following
example.

A summary of an evaluation work sheet for subset soil survey
*An might contain -

Staffing ard Budgeting Needs by Update Item:

J!&&hItems Staff Years t Total Staff X55.r.5
(a) Soil Mapping 1.5 0.23
(b) Updat.- correlation 1.5 0.23
(c) Trans<ots 1.0 0.16
(d) Investigations 0.8 0.12
(e) Digitizing 0.4 0.06
(f) Hanuscript -0.5 0.08
(g) Other

F!
0.12

Total .

The matrix fog: subset *A* would be-

[.23(a) + .23;b) + .16(c) + .12(d) + .06(e) + .08(f)
+ .12(g)] * 100 = 2- subset "A" completed-

-



Where (a) = f r a c t i o n % of Update Item (a) completed; (b) =
fraction Z of Update Item (b) completed; etc.

The manager may add other update items or subdivide update
items to achieve the detail needed to judge progress. F o r  a
given time frame progress can be equated to acres, if
needed. For example: Subset l*AO1 has 500,000 acres and the
above formula shows 10% of the $&al iok is complete then
50,000 eguivalent acres are reportable.

This procedure can be used to monitor progress for a subset
within the HERA, for groups of subsets within the MLRA, or
for the MLRA project soil survey.
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ANORA SAND PLAIN WATER QUALITY DEMONSTRATION PROJECT

by TIMOTHY A. KOEXLKR

WATER QUALITY SPECIALIST, SCS, MINNESOTA

FOR THE NORTB CENTRAL RSQION - WORK PLANNINQ CONFERENCE

The Anoka Sand Plain Water Quality Demonstration project
(ASP) is an United States Department of Agriculture (USDA)
funded effort which began in 1990. Three USDA agencies, the
Agricultural Stabilization and Conservation Service (ASCS),
the Minnesota Extension Service (MES) and the Soil
Conservation Service (SCS) along with local Soil and Water
Conservation Districts (SWCD) are working together on this
cooperative project. The ASP project is located in parts of
eleven counties in East Central Minnesota.

Between 1990 and 1995 the ASP project will conduct in-depth,
whole farm demonstrations on up to 50 ASP farms. Through
the cooperation of the farmers working with project staff
and county personnel the latest in knowledge and technology
will be adapted to each farm.

The ASP area is primarily made up of sandy outwash soils
with shallow surficial aquifers. Depths to water tables are
between eight and fifteen feet. Recently nutrients and
pesticides have been detected in these shallow aquifers.
The sources for these contaminants have not been determined
but it is estimated that farm, rural non-farm and urban
sources may all contribute to the problem.

The ASP project focuses on helping farmers voluntarily
change management practices to reduce adverse impacts on
water quality while maintaining farm profitability. The
specific focus areas include:

l Nutrient Management
* Integrated Pest Management
* Erosion Control
* Water Management
l FARR*A*SYST
* Farmer Participation
l Information/Education Programs

322g



Nutrient Management:

Although many nutrients essential to plant growth show up in
water, a primary concern in the ASP area is Nitrogen (N),
because of it's mobility. Improved management of N from
fertilizers, livestock manure and crop residues potentially
reduce the adverse impacts on water quality and increase
farm profitability.

Integrated Pest Management (IPM):

IPM methods strive to keep peat numbers below economically
damaging levels while reducing harmful impacts on the
environment. When control is necessary, the pest is
adequately identified and the control method chosen is of
least damage to the crop and the environment. Control
options include biological, cultural, mechanical and
chemical methods. When chemicals are picked as a control
method pesticide selection and rate are two important
factors that are considered.

Erosion Control:

Surface water quality can be affected by water and wind
erosion from crop fields, streambanks, lakeshores, and non-
farm sites into ditches, lakes, rivers and wetlands.
Through reduced tillage and the use of cover crops farmers
are minimizing soil loss and potential movement of soil
carrying nutrients and pesticides.

Water Management:

Irrigation of crops, sod, nursery plants and orchards from
surface water and shallow aquifers is a common practice in
the ASP area. Proper management and scheduling of
irrigation applications controls water use, minimizes deep
percolation of nutrients and pesticides and optimizes
profitability.

FARM*A*SYST:

Farmers in the ASP area are voluntarily evaluating potential
groundwater pollution risks from such sources as pesticide
storage and handling, household waste and fuel storage.
Landowners complete FARM*A*SYST worksheets with the
assistance of project staff to identify potential problems.
Farmers are provided information and voluntarily correct
these situations to reduce contamination risks.

3 0
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Farmer Participation:

Voluntary participation of farmers in the ASP project will
maintain or improve profitable crop production and a safe
food supply for customers while minimizing environmental
impacts. These are accomplished using the before mentioned
focus areas. Farmer cooperation is vital to the success of
the program.

Information/Education Programs:

The ASP project is a demonstration project on farms in a
sensitive soil/geologic area. The use of new and modified
management practices is extended to farm and non-farm
residents through the use of:

* On-Farm Demonstration
* Field Days
* Educational Meetings
* Media Participation
* Printed Materials
* Farmer-to-Farmer Contact
* Slide/Video Programs

This paper has been adapted from the ASP Demonstration
Project brochure. For more information contact:

David Cooper
ASP Project Coordinator
U of M/ Ag. Eng. Dept.
1390 Eckles Ave.
St. Paul, MN 55108

612-625-2713
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DIRECTIONS FOR COLLECTING SOIL SAMPLES
FROM A 40-ACRE FIELD

Eleven locations where samples should be taken
(Each numbered square = I square rod)

. .flII . s

. .

A minimum of 5 cores per numbered location should be
cornposited in each appropriately numered and labeled bat.



EFFECT OF SOIL SAMPLING INTENSITY ON FERTILIZER RECOMMENDATIONS

L.G. Bundy and E. E. Schulte'

ABSTRACT

University of Wisconsin recommendations specify that one composite soil
sample consisting of at least five cores be taken per five acres when soils
are sampled for lime and fertilizer recommendations. The need for this
sampling intensity in apparently homogeneous fields that have been
uniformly cropped and fertilized is sometimes questioned. In this paper,
Wisconsin research dealing with the effects of sampling intensity on the
reliability of soil test results were reviewed, and the effects of soil
sampling intensity on fertilizer recommendations and subsequent crop yield
were discussed. With current trends toward higher soil fertility levels and
increased use of localized fertilizer placement (row, band, and dribble
applications) proper sampling is essential to obtain reliable soil test
values. Because these soil test results are usually used for planning lime
and fertilizer programs for three or four years, use of adequate soil
sampling methods is especially important.

1Extension Soil Scientists, Department of Soil Science, University of
Wisconsin-Madison, Wisconsin
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University of Minnesota Agricultural Experiment Station

Jerry Floren

July 1,1992

Using shells and the CAMPS database to generate estimated crop yields

lntroductlon

We are often unhappy with our estimates for yield data. It seems
very difficult to keep consistent relationships between yields on
various soils with various crops.

A UNIX shell was developed using data in CAMPS tables to estimate
crop yields throughout the 13 counties in SCS Area 6 of south
central Minnesota. Area 6 is a band a counties with the southern
two counties, Martin and Freeborn, bordering Iowa and the
northern most county, Kandiyohi, about 140 miles north of the
Iowa border.

As a starting point it was assumed the very best soils in
Faribault County would have a maximum corn yield of about 175
bushels per acre during an average year with a high level of
management. The following five conditions were used to develop
fractional factors used to reduce the maximum yield of corn down
from 175 bushels.

1. Physical soil properties such as available water capacity,
surface texture, drainage, organic matter, slope shape, and slope
percent.

2. Chemical soil properties such as pH. In Area 6 saline soils
are not a problem.

3. Location of the county relative to Faribault County.

4. External conditions such as flooding or ponding.

5. The SCS Land Capability Classification rating.

Purpose

The primary purpose of this project is to develop a model for
predicting yields on all soils in Area 6. The model will be
tested against actual yield data already collected and future
data collected in ongoing yield studies. A second purpose is
help locate weaknesses in the CAMPS database tables.

Methods

to

It is assumed that most factors affecting yields follow a natural
logarithmic curve. The curves for these factors were estimated
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I
by entering data in Lotus worksheets and generating graphs from
the data. From the curves the factors used to reduce yields, and
in a few cases increase yields, were determined. I

The estimated yields for corn were determined first. The formula
was: Corn yield = (175 BU/AC * the location factor * the land
capability classification factor * the county factor * the I

percent slope factor * the slope shape factor * the available
water capacity factor * the organic matter factor * the rock
factor * the flooding factor * the topsoil factor * the lime I
factor * the drainage factor).

Soybean yields were determined from the corn yields. The primary
difference was that the lime factor was adjusted to show a

I

greater reduction in soybeans than in corn when the soils were
poorly drained or very poorly drained with excess carbonates. I
Likewise small grain yields were determined from the corn yields.
The primary difference being there was less of a reduction in
yields of small grains on soils with lower available water I
capacities, or on more sloping soils, or on soils with convex
slopes.

The alfalfa-bromegrass yields were also determined from the corn
I

yields. However, a greater percent reduction in alfalfa occurred
on poorly drained and very poorly drained soils. I
Some ideas on developing a shell to predict crop yields.

I. Define  the region. I
A. The larger the area the more difficult the project will
be.
B. Decide whether you want to use political (county-state)
boundaries or MLRA's. I
C. Large regions, such as states,
into smaller areas.

may need to be subdivided III. Determine the crops and their bask relationships.
A. The types of crops determine the factors and how they are
used.
B. Determine ratios of different crop yields on similar soils

I
using yield data and agricultural statistics.
C. Select the main crop for the region. IIII. Select the factors.
A. Toggle switch factors. Toggle switch factors are either 1
or 0 and they are the easiest factors to determine. They are I
used to set yields to 0 on soils that generally are not used
to grow crops. The toggle switch factor may be a single soil
property or a combination of properties.
switch factors are steep slopes,

Seme likely toggle I
frequent flooding, ponding,

or high Land Capability Classification ratings. I
38
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B. Real number factors. The real number factors are
generally fractional factors used to reduce the yields. In a
few instances they may be used to increase crop yields.

1. Single real number factors. A factor based on a
single soil property used to adjust the yield.
2. Multiple real number factors. Combining more than one
factor in an attempt to handle the synergistic
interrelationships of multiple soil properties. These
are more difficult to estimate than the single factors.

IV. Some Ideas on setting the factors.
A. Select the map unit, component (soil series) name, and
soil property from the appropriate tables. Sort the
resulting table on the soil property. Group soils together
based on the sort.
B. Send questionnaires to farmers, agronomists, party
leaders, and researchers describing key soils and asking
their opinions on yields or yield reductions based on
different soils properties.
C. Graph predicted yields for individual soil properties.
Using a spreadsheet such as Lotus makes it easier to
visualize and calculate factors.

V. Testing the yields.
A. Sort county yield tables on yield. Ask party leaders and
other local experts to review these sorted yield tables.
B. Print a report showing the soil properties and the
corresponding factors you assigned to the properties. This
report will help you determine if there is an error in the
data in the tables, or if the error is in the factors you
assigned to the various soil properties in the shell.

Discussion

Using a shell to automatically calculate estimated crop yields
has a number of advantages. It provides a more consistent
relationship between yields of similar soils in adjacent counties
and also provides a more consistent relationship between yields
on different crops on similar soils.

It is much easier to update yields when tables are edited or when
farming practices or technology changes. The shell can also
serve as a database editing tool. Often suspicious looking
yields can be traced to flawed data-in the tables.

The shell serves as a model. It suggests areas where additional
research would be most productive.

In addition to predicting crop yields it could be adapted to
predict timber production. With further modification, and some
additional tables, it could help set productivity indexes.
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RELEVANCE OF SOIL SPATIAL VARIABILITY TO FIELD STUDIES'

Dan Long
Department of Soil Science
University of Minnesota

St. Paul, MN 55108

The Spatial Nature of Soil Variability

Soil spatial variability arises from the interaction of complex
biological,. geological, pedological and climatological processes which operate
over varying distances and scales of observation. Spatial variability in the
strength and balance of these processes may be enough even over short
distances to cause extreme soil variability within relatively small areas.
HOWeVer, this soil variability is neither uniform nor random. Instead, it
forms patches or localized gradients. Like all geographic phenomena, soils
obey a "first law of geography" (Tobler, 1970) where "everything is related to
everything else, but near things are more related thank distant things". Soil
classification and survey would have little meaning if this law was false.

The first law of geography essentially reflects the regionalized
variable theory proposed by Matheron (1963). A regionalized variable is one
whose continuous geographic distribution is erratic yet consists of a
systematic component which is spatially structured (Oliver, 1987: Knighton and
Wagenet, 1987). This structured component is often characterized by
autocorrelation which refers to correlation among the values of a single
variable. Furthermore, this correlation increases with decreasing separation
distance between pairs of values such that values which are close together are
more similar than values spaced farther apart.

This presentation briefly reviews methodology based on regionalized
variable theory in determining strategies for sampling and analyzing
regionalized variables.

The Semivariogram

Regionalized variable theory formS.the foundation for geostatistics.
Geostatistics offers the semivariogram for modeling autocorrelation as a
function of separation distance between sample points and kriging for
exploiting autocorrelation in producing isarythmic contour maps.
Semivariograms reveal spatial structure in variables by describing the
expected value of a difference squared, or semivariance, for pairs of samples
of the same variable. This semivariance is computed for these differences of
sample pairs that correspond with different distances of separation (Figure
1). Providing that certain assumptions are met, the semivariogram gives
quantitative information on the range,
variability.

direction and magnitude of spatial

An ideal semivariogram is presented in Figure 2. The lower value of the
semivariogram is the nugget and is the variance attributable to sampling error
and to correlation not detected within the shortest sampling interval. The
rise in variance has an upper limit known as the sill. The sill value is
commonly equal to the total variance of the sample data set. The separation
distance corresponding with the sill along the distance axis refers to the
range.

'This paper was presented to the North Central i;.~:j;.+.  Work Planning
Conference, St. Paul, MN, June 16, 1992.
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The semivariogram demonstrates the practical difference between a
regionalized variable of geostatistics and a random variable of classical
statistics. Sample pairs separated by distances within the xange behave as
regionalized variables and are autocorrelated. Beyond the range they behave
as random variables and are spatially independent.

Sampling Strategies

The range of correlation is extremely important in selecting the correct
sampling interval and the correct inferential statistical method. Your choice
of the sampling interval depends on the ultimate use of the data. van Es
(1992) distinguishes three data uses with consideration that most variables
measured in the field are spatially correlated. The first two deal with
observational studies such as soil survey and the third with experimental
studies such as crop variety trials:

1) Characterization of the spatial structure of a variable to compute the
semivariogram and perform kriging.

2) Characterization of a variable without regard to spatial structure in order
to optimize sampling efficiency.

3) Quantification of treatment effects in an experiment.

If the aim is to characterize the spatial structure for kriging, then
distances between samples must be within the range to allow calculation of a
semivariogram. Initially, exploratory sampling is done to determine  the
optimal size and orientation of a secondary sampling grid in relation with the
points to be estimated. This secondary sampling grid is optimal when it
produces kriged estimates that give least estimation error, or kriging
variance.

Numerous exploratory sampling configurations have been proposed
including transect, grid and combinarion  grid-transect designs. "an Es (1992)
proposes sampling on a nested triangular grid to provide equal precision for
semivariogram estimation and for evaluation of anisotrophy in three directions
(Figure 3). Such a nested sampling design is more efficient than a square
grid design because more sample comparisons can be made for an equal number of
samples. Flatman  et al. (1988)  propose exploratory sampling consisting of a
combination grid-transect design to compute an initial semivariogram and to
determine range of correlation (Figure 4).

Orientation of a secondary estimation grid depends on whether the
explored spatial variation is isotrophic or anisotrophic. Isotrophy refers to
a lack of directionality in the spatial variance structure whereas anisotrophy
refers to the existence of more spatial variation in one direction than in
other directions. If isotrophic, then kriging variance can be minimized by
sampling on a regular square grid (Webster, 1985). Anisotrophic variation
requires a rectangular grid with the sides proportional with the ranges of
corresponding directional semivariograms. The short side is oriented parallel
with maximum spatial variation, or least spatial continuity.

Kriging variance is also reduced by increasing sampling intensity.
Therefore, the size of the secondary sampling grid depends on the sampling
budget and on determination of the maximum allowable kriging variance to be
minimized. For example, if estimates of organic matter are required to be
within a standard deviation of 0.2 percent, then an optimum sampling grid size
is needed that limits the kriging variance to within 0.04.
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The optimum grid spacing can be calculated from the exploratory
semivariogram, because the kriging variance depends only on the semivariogram
and the configuration of the measured points to the estimated points (Burgess
and Webster, 1980). Papers by Webster (1985) and Di et al. (1989) describe
how this calculation is done. Alternatively, Flatman et al. (1988) suggest
basing the grid size on the range and nugget of the exploratory semivariogram
(Figure 5). Generally, if the nugget of the exploratory semivariogram is
greater than 50 percent of the sill, then diminishing returns occur if the
sampling interval is within two-thirds of the range.
nugget is less than 50 percent of the sill,

Conversely, if the
then diminishing returns occur if

the sampling interval is within one-half of the range.

If the spatial correlation structure is not important, then sampling can
be economized by sampling beyond the range of correlation. Clearly, the
semivariogram must still be known in advance which is based on a" exploratory
grid or transect. Such a" approach would be useful in environmental
monitoring programs to assure independence among sampling stations.

The third use of data: quantification of treatment effects in a field
experiment, can be approached through optimization of field design with
geostatistical principles (van Es et al. 1989). Such a" approach recognizes
that spatial dependency may exist among treatments and hence, treatment
comparisons are equal in precision only if they are made at equal distances.
Classical experimental design principles of randomization, replication and
blocking which do not recognize this spatial dependency lead to treatment
comparisons being made at variable distances. van Es and van Es (1992) found
for short-distance contrasts, the experimental error term is inflated relative
to the direct treatment variances. This causes underestimation of treatment
effects and higher probabilities of Type II errors. For long-distance
contrasts, the experimental error is deflated relative to the direct treatment
variances thus causing overestimation of treatment effects and higher
probabilities of Type I errors. They recommended incomplete blocks which are
spatially balanced designs which insure equal distances-for all possible
treatment allocations.

Statistical Analytical Strategies

For statistical inferential analysis of regionalized variables,
Streitberg (1979) proposes the following three strategies:

1) Apply classical statistics without assuming any spatial dependency.

2) Apply classical regression analysis; then test to see if the residuals
generated by this procedure exhibit any autocorrelation.

3) assume a particular dependency structure and modify classical methods to
model this spatial structure.

Most scientists use the first strategy under a mistaken assumption of
statistical independence.
georeferenced  data,

Unfortunately, when autocorrelation is present in
too much significance is attached to F and t statistics,

standard errors for confidence intervals.are deflated, and regression
coefficients (R') are inflated.
they really are.

Inferential tests are more significant than
Ultimately, violation of the independence assumption in

classical statistics invalidates probability statements in inferential tests
for analysis of lcolvariance  (Glass et al.,
1988).

1972) and regression (Griffith,
The classical design principles of blocking, randomization and

replication do not effectively take spatial autocorrelation into account.
This is because soil variability is usually too~irregular for control by means
of blocking, and too nonrandom to promote the,.equal likelihood of experimental
material occurring in all possible soil environments by means of randomization

I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

and replication.

For the second strategy, spatial statistics are available to test data
for autocorrelation. The popular ones include the Moran's I and Geary's C
statistics. You can use these statistics directly on the variable in question
without having t2 extract regression residuals. The semivariogram  is another
way but doesn't offer a means for testing significance. Some commercial
software packages that provide these tests include:

GS+ Gamma Software Design Semivariograms  and Moran's I
P.O. Box 201
Plainwell, MI 49080

SAAP Exter Software Inc. Moran's I and Gary's C
100 North Country Rd.
Setauket, NY 11733

IDRISI Clark University Moran's I
School of Geography
Worcester, MA 01610

Clearly, another way is to simply restrict analysis to data that are
sampled beyond the range of correlation. Refer to solution 2 of van Es
(1992). While this may be an effective approach in soil survey, Lhis solution
will tend to increase experimental error in field experiments thus making it
difficult to detect treatment differences.

The third strategy is modeling the autocorrelation. Some methods
include nearest neighbor analysis (NNA), trend surface analysis, analysis of
covariance, and spatial regression. NNA is currently popular for modeling
experimental data from field trials. It uses a" iterative covariance
adjustment from neighboring plots to reduce autocorrelation. It recognizes a
covariance structure that is a function of distance but assumes this structure
exists only for neighboring plots and that the degree of autocorrelation
between plots is unity. The method, originated by Papadakis (1937). is
recently discussed by Wilkinson et al. (1983) and Bhatti et al. (1991).

Trend surface analysis fits a polynomial response surface model to field
trends in autocorrelated data (Kirk et al., 1980). HOWeVer, the method does
not guarantee that a" appropriate amount of variation will be removed from the
data.

Analysis of covariance recognizes that autocorrelation in a data set may
be due to a variable which is missing from a" analysis. The effect of this
missing variable is manifested in the regression error term if this variable
is partially related to both the response variable and the predictor
variable(s). Inclusion of this variable as a covariate may reduce the
autocorrelation in a regression model. Olson et al. (1985) provide a
practical application in soil science of how analysis of covariance can be
used to improve a" analysis. A practical disadvantage of analysis of
covariance is that workers must perform the difficult task of identifying
missing variable(s).

Spatial regressive techniques, introduced by Whittle (1954) and Mead
(1967) and popularized by Cliff and Ord (1969, 1973). are potentially useful
tools for analysis of autocorrelated data under a valid assumption of
independence. Despite much literature and methodological developments,
dissemination of spatial regression from research to the applied cormnunity is
lacking (Anseli"  and Griffith. 1989). TO alleviate this problem, Griffith
(1989) and Anselin (1989) have provided the applied community with PC software
for spatial regression analysis of autocorrelated data.
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Spatial regression modeling has the advantage of being able to estimate

a parameter of autocorrelation in a data set. The estimation method is based
on maximum likelihood so the computations axe numerically intensive.
Essentially what spatial regression accomplishes is transformation of data
from aurocorrelated  to unautocorrelated mathematical space in a procedure that
is similar to computing orthogonal components in principle components
analysis. This procedure filters autocorrelation from the data; then
classical statistical methods are employed on the resulting unautocorrelated
data.

Long et al. (1991) compared the performance of classical versus spatial
regression analysis of grain yield data from a uniformity trial. As expected,
the classical techniques resulted in underestimation of standard error3 and
overstatement of regression coefficients, and inflation of the coefficient of
multiple determination (F?). Table 1 presents an example of these results for
classical versus spatial estimation of a difference in mean grain yield
between two areas that differed markedly in soil types (141 f 11 g mm' ver3u3
164 i 27 g m-2). The regression coefficients are significant for a classical
model estimating this difference whereas they are not significant for the
spatial model.

T a b l e  1. Regression coefficients and standard errors for classical and
spatial regression models for a difference in average grain yield
between two soil types.

Classical Spatial

Regression Standard Regression Standard
Coefficient ET?ZOlZ Coefficient ErrOK

P .610 l ,114

Intercept 3.64 * .0501 3.65 * ,102

Soil Type -.227 * .0501 -.0805 .0482

R' .186 * .0310

p = spatial autocorrelation parameter
R' = coefficient of determination.
* denotes parameters are significant at p = 0.05

Conclusions

Crop and soil variables behave as regionalized variables: not
as random variables as assumed by classical statistics. Regionalized
variables require special consideration in sampling and analysis. The
semivariogram is a useful tool for describing the direction, range and
magnitude of spatial variability in regionalized variables. This information
is helpful in designing sampling strategies in observational studies,
designing field experiments, and deciding on appropriate statistical methods.
If classical statistical analysis is applied to regionalized variables, then
serious complications arise concerning the validity of inferential te3ts of
significance. Several different spatial statistical methods are available and
include nearest neighbor analysis, trend surface analysis, analysis of
covariance, and spatial regression. These methods open up new avenues of
analysis for the agricultural community.
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North Central Cooperative Soil Survey Work Planning Conference - 1992
ROLE OF COOPERATING AGENCIES AFTER THE ONCE OVER MAPPING

PANEL DISCUSSION
June 16, 1992

USDA-FOREST SERVICE ROLE
by Walter E. (Walt) Russell

(Regional Soil Scientist, USDA-Forest Service, Milwaukee, WI)

The Forest Service role won’t change drastically as a result of completion of
the once-over soil survey, for two reasons. First, the once-over mapping has
already been completed on most of the National Forests & Grasslands in the
North Central States, as well as the Eastern Region. Secondly, the soil survey
has not been the major activity of Forest Service soil scientists for several
years.

We have been, and will be putting more emphasis on identifying needs for
updating, revision & refinement, and on accomplishing the work to meet those
needs. More and more Forest Service personnel are getting involved in
cooperative efforts to collect and analyze data to define ecological
relationships, develop Ecological Types, and Ecological Units. This is in
response to information needs for our ecological approach to management.

We’ll be putting more emphasis on developing interpretations. They’ll go
beyond the traditional “slight, moderate, severe” categories. There is need
for more quantification of results of specific actions and management scenarios
on specific Ecological units. The uses we’ll be interpreting for will be
significantly refined. We need, and will be doing a lot more work on
developing interpretations for Wildlife habitat management. Some work has been
done on developing Wildlife Habitat models by Ecological Unit. Lots more is
needed. I expect we’ll need to develop information needs for ecosystems
management, and develop new interpretations accordingly. Our resource managers
want and need information by mapping unit. For map units with significantly
different components, they need to know about those interpretive differences,
as well.

We’ll put more emphasis on monitoring results of management practices.
Monitoring results will be used to validate our interpretations, and as a basis
for changing, refining, expanding, and developing new interpretations. Another
use of monitoring results will be to identify updating, revision, and
refinement needs for soil survey/ecological unit inventory.

I expect the trend toward more participation on interdisciplinary teams will
continue. Our Forest Plans are 5 to 7 years old, and needs for revisions are
being identified, Interdisciplinary teams are needed for Forest Plan
revisions, Forest Plan implementation, developing management projects,
monitoring results, and developing Environmental Analyses. I see the need for
ID teams increasing, and I see the need-for soils expertise on these ID teams
increasing.

Our soil scientists will continue to provide soil managoreot  support services.
This is a professional consulting role of providing soils advice to resource
managers. It overlaps several of the activities I’ve already mentioned. Soil
management support services has been one of the primary sources of management
support for having soil scientist positions on National Forests.

Finally, a great emerging need we have is for an automated, integrated
relational data base to support our ecological approach to resource management.
I expect  our soil scientists will be heavily involved i? this over the next
several years.
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ERODED MOLLISOL REPORT

by Earl Lockridge

NORTH CENTRAL REGION - Work Planning Conference
St Paul, MN

June 15-18, 1992

On March 24-25, 1992, representatives of eleven Midwest
states, the Midwest National Technical Center (MNTC), and
the National Soil Survey Center (NSSC) met in Des Moines,
Iowa. The purpose of the meeting was to develop an approach
for naming, classifying, correlating, and interpreting
eroded Mollisols as we begin updating past soil survey
information. Special emphasis was placed on the nearly 6
million acres of soils currently correlated as taxadjuncts
to the Mollisol order. This meeting, however, will have
impacts on how all soils manipulated by man in one form or
another are classified and correlated.

Each state and national staff represented was given an
opportunity to present their views and/or proposals for
solving the problem. We then opened discussion using a
consensus building framework guided by a neutral
facilitator.

The group came to a consensus on the following items:

1. The problem is:

a. lack of a method to maintain a genetic thread in
soils that have lost all or part of diagnostic horizons due
to accelerated erosion.

2. Any agreement should recognize that:

a. The soils in question are the result of erosion.

b. Humans influence soil degradation and/or formation.

C . There is a need to find alternatives other than
taxadjuncts for handling eroded Mollisols.

d. The taxonomic system should reflect the genetic
thread to Mollisols.

e. Even if new series are established to define map
units of eroded Mollisols (that do not classify as
Mollisols), erosion needs to continue to be reflected in the
name of the map unit.
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f. We will classify soils on the basis of properties of
the soil.

3. The approach to deal with the problem was as follows:

eros?on*(
Define as a diagnostic property "accelerated
based on soil properties.

b. Where it has been determined that accelerated
erosion has occurred, mollic epipedon proposals will be
prepared to allow soils with epipedons as thin as 18 cm to
be classified as Mollisols.

C. Where the mollic epipedon is less than 18 cm, eroded
would be used in the family name and another series would be
proposed.

Two committees were appointed to address the above
approaches. They are listed below.

Committee 1 - charged with writing the definition for
"accelerated erosion" as a diagnostic feature.

IA - Fenton - Chair
NE - Helzer
OH - Gerken
MO - Vogt
IL - Olson
ND - Heidt

Committee 2 - charged with writing proposals for Soil
Taxonomy to allow mollic epipedons as thin a 7 inches when
accelerated erosion has occurred,as  identified by definition
prepared by Committee 1 and a proposal to add "eroded" to
family criteria.

NE - Xuzila - Chair
KS - Ransom
IL - Doll
IA - Boeckman
MO - Thompson
OH - Smeck
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PROGRESS REPORT FOR THE COMMITTEE ON DIAGNOSTIC PROPERTIES TO
DEFINE ACCELERATED EROSION BASED ON SOIL PROPERTIES

T. E. Fenton
Iowa State University

This committee was appointed at the Eroded Mollisols Workshop held
in Des Moines on March 24 and 25, 1992. Members of the committee
are: Rich Gehring, Cornelius Heidt, Norm Helzer, Ken Olson, Ken
vogt, and Tom Fenton, Chair. Our charge is to define accelerated
erosion based on soil properties. At the March meeting there was
general agreement that it was desirable to maintain the genetic
thread in soils that have lost all or parts of diagnostic horizons
due to accelerated erosion. It was also emphasized that the effect
of accelerated erosion was important in other orders in addition to
Mollisols.

The present data on correlated acres of eroded Mollisols in my
experience underestimates the actual total area of these soils on
the landscape in the Mid-West. The reason for this statement is
that in the past when Taxonomy was being tested there was great
pressure to classify the soils based on the surface thickness
regardless of the influence of man through accelerated erosion.
However, the presence of contrasting ecosystems-prairie, prairie-
forest, and forest- and the fact that a change in thickness of one
inch in the topsoil could change the classification of a soil at
the highest category in the system were items of concern for many
scientists and in many states erosion phases were mapped. The
erosion phase decisions were based on soil properties observed in
the field and the comparative morphology among polypedons within
the same field and/or in adjacent areas that had not been affected
by accelerated erosion. The erosion phases, in many cases, were
correlated as taxadjuncts but to many this procedure was not
acceptable. Therefore, the workshop was organized in an attempt to
resolve the classification problems related to man's influence on
soil properties.

The effects of accelerated erosion may be reflected in one or more
of the following criteria depending on the kind of soil and profile
characteristics of soil. Most of criteria are based on comparisons
to similar kinds of soils and it understood that all other soil
forming factors, landscape position-, and other landscape factors
are similar except for the influence of man. Our committee will be
considering the following factors as well as other properties that
will aid in the identification of eroded conditions.

1. Decreased surface or surface plus subsurface horizon
thickness.

2. Lower organic matter content.

3. Higher values and\or chroma.
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4. Mixing of subsurface and/or subsoil with surface horizon.

5. Lack of transitional horizons between A and B.

6. Decreased solum thickness.

7. Shallower depth to the base of a subsurface diagnostic horizon.

8. Shallower depth to carbonates.

9. Concentration of coarse fragments in surface horizon.

10. Higher clay content in surface horizon.

11. Depth distribution of clay in profile.

12. Soil chemical subsoil properties similar to uneroded sites.

Another committee has the charge of modifying the key to Soil
Taxonomy to recognize accelerated erosion in the classification
system.
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ERODED SOIL - SOIL TAXONOMY COMMITTEE
North Central  Region Soi l  Survey Work Planning

S t .  P a u l , MN - June 15-18, 1992

Mark Kuzi la,  Chairman
Louis  Boeckman
John Doll
Mickey Ransom
N e i l  Smeck
Bruce Thompson

Conference

If  anyone has comments or addit ions to our committee charge,
ob jec t ives  and /or  approaches  p lease  contac t  the  cha i rman.

A  d e f i n i t i o n  o f  a c c e l e r a t e d  e r o s i o n  i s  e s s e n t i a l  t o  t h e  w o r k  o f
this committee and wil l  be incorporated into proposed amendments
to Soil Taxonomy. Prel iminary work on proposals to amend Soi l
T a x o n o m y  w i l l  l i k e l y  p a r a l l e l  t h e  d e v e l o p m e n t  o f  a  d e f i n i t i o n  o f
accelerated erosion by the Accelerated Erosion Committee.

CHARGE

To develop proposals to amend Soil
e r o d e d  s o i l s  p r i m a r i l y  i n ,  b u t  n o t
Order .

OBJECTIVES

Taxonomy as i t  pertains to
l i m i t e d  t o , t h e  M o l l i s o l

To  main ta in  the  genet ic  thread  o f  the  eroded so i l

T o  r e s t r i c t  t a x o n o m i c  c r i t e r i a  t o  t h e  p r o p e r t i e s  o f  t h e  s o i l
b e i n g  c l a s s i f i e d

T o  i n c o r p o r a t e  t h e  d e f i n i t i o n  o f  a c c e l e r a t e d  e r o s i o n  i n t o  S o i l
Taxonomy

To e l iminate  the  use  o f  taxad juncts  in  c lass i fy ing  eroded so i ls

APPROACHES

Al low “eroded Moll isols, ” m e e t i n g  t h e  c r i t e r i a  o f  a c c e l e r a t e d
e r o s i o n , in to  the  Mol l iso l  order  wi th  “mol l ic  ep ipedons”  as  th in
as 7 inches regardless of  solum thickness by reducing the
thickness requirements of  the “eroded” moll ic epipedon or by
changing  the  key  to  so i l  o rders  to  a l low so i ls  w i th  a  7  to  10  inch
t h i c k , “eroded, ” dark  co lored , ochr ic  ep ipedon in to  the  Mol l iso l
Order .

Add an “eroded” fami ly  c lass  and  cr i te r ia  to  So i l  Taxonomy for
so i ls  tha t  have  acce lera ted  eros ion .



SC8 National Neadguartere Soil Survey Report

The Soil Survey Division is developing a Strategic  plan.
This plan will provide the framework for the division as we
move from completing the initial soil survey inventory to
the improvement and modernization of both our spatial and
attribute databases. A vision and mission statement have
been written.

VISION

Quality Soil Resource Information for Science and Society.

MISSION

Provide leadership and service to produce and deliver
scientifically based soils information to help society
understand, value, and wisely manage global resources.

We have developed the following list of 15 Strategic Issues.
This list may be revised as we continue to meet with our
customers and review our strategic plan.

- Communicating to and educating our internal customers
to get support for soil survey through a marketing
plan.

- Automation system.

- Developing standards for data reliability to meet
customersa needs.

- Team-building among our own soil scientists and other
disciplines.

- Balance of technical services and soil survey program.

- Maintaining State Soil Scientists as Program Managers.

- How to address environmental issues.

- Funding alternatives.

- How to manage and fund soil surveys on MLRA basis.

- Program responsiveness and flexibility.

- R&D Strategies.

- How to get suitable digital imagery.
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- International responsibilities
- Maintaining quality when users are inclined to do
whatever is most convenient.

- How to manage and fund soil surveys.

We are getting a lot of requests for STATSGO data from other
agencies. We should all do our part to make sure we have a
certified coordinated joined soil survey of the United
States at a scale of 1:250,000 by October 31, 1992.

During 1991, the Soil Conservation Service mapped 31.7
million acres and our cooperators mapped 5.8 millions acres.
We now have as soil survey on 1.68 billion acres on 73
percent of the United States. Cur goal is to complete tine
mapping of all privately owned land by 2,000.

The Soil Survey Division priorities for 1993 are:

Continue to develop and begin implementation of NAB18

- Data conversion to Informix.
- New data elements.
- Training.
- Generating manuscript tables from tailored MUIR data.

Continue to develop and document Soil Survey standards and
procedures

NCSS Standards Committee, complete networking with
committees and work groups.
Continue development of the NCSS/FGDC Data Dictionary.
Review and finalize the National Soils Handbook.
Revise Handbook of Soil Survey Field Investigation
Procedures.
Develop spatial data transfer standard.
Distribute Guide to Authors of Soil Survey Manuscripts.
National Soil Taxonomy Handbook revision - approving
ICOMID recommendations.
Develop Soil Survey Field Handbook.
Distribute Guide for Soil Survey by MLRA.

National data bases, struoture, oomtent, implementation

- Implement automated pedon description program (PDP).
- Define 61 Develop tabular OSED data base.
- Complete STATSGO and develop procedures for

generalizing, summarizing, and aggregating digital
information to smaller scales.

- Continue cooperation with universities to input data
into NCSS Soil Characterization Database,



Bupport to field operations

Develop a priority list of orthophotography needs.
Participate in NHQ interagency initiative to aC&re
current ADP capabilities

- Digitizing initiative
- Soil Survey Project Office hardware and

software
Complete landform description system.
Develop scheme for electronic data transfer among
locations, primarily at the MLRA level.
Develop regional indicators of hydric soil and wetland
hydrology.
Selected states review and comment on soil
interpretations rating for selected interpretive
guides.
Encourage development of long range soil investigations
plans as part of MLRA-wide planning.
Continued development for description, investigation,
and interpretation of deep layers.
Continue the input of Soil-8's.
Continue to emphasize training, and conduct existing
courses.
Continue development of interpretive training modules.
Complete 60 soil survey manuscripts for publication.
Maintain laboratory production.

Qlobal climate change activities

- Develop and maintain a world soils data base to assist
national and international efforts in systems modelling
and other uses of soil information.

- Continue soil moisture and soil temperature monitoring.
- Distribute information about.project  activities,

including maps of study locations and descriptions of
activities.

International activities

- Assist Lesser Development Countries (LDC) in developing
soil survey programs.

- Provide support services to the Agency for
International Development (AID), and technology
transfer and training to AID country missions, and
other international and regional institutions in
technical soil services and soils classification.

- Initiate international soil classification committee on
soils with permafrost.

Continue preparation for Soil Survey Centennial

Host blCS8 national meeting

Vermont, July 1993
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Complete soil survey marketing plan

Complete draft Strategio Plan for Soil Survey Division

- Solicit information about training, other future needs
in field, states, programs, and agencies.

- Expand strategic planning to the whole NCSS, through
the national and regional Soil Survey Conferences and
existing advisory committees.

- Adjust NSSC services, including participation in Soil
Survey Conference Committees, in line with client
indications of need.

Develop budget initiatives

- FY94 budget initiatives
easy access
native American
water

- Continue with 3-year state allowance implementation
plan.

Develop policy and prooeduree for support and delivery of
technical eoil eervioee at all levels

- Coordinate the Hydric Soil Committee.
- Complete electronic generation of hydric soils map unit

lists using the State Soil Survey Database.
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National Soil Survey Center Report1
North Central Regional Cooperative

Soil Survey Conference
June 15-18. 1992

I appreciate the opportunity to share with you some highlights of current activities of
the National Soil Survey Center. The leadership of the National Cooperative Soil
Survey makes up an excellent cooperative working relationship, largely involving
Federal Agencies and State Universities.

The challenges today from our respective agencies and the public are both exciting and
demanding. As the concerns of tight budgets clash with the excitement of new
opportunities, we must all look carefully at ourselves, our priorities, our products, and
expectations of our customers. As a viable, dynamic Cooperative Soil Survey we must
adjust to meet change and we must market ourselves more than previously.

One step in this process is a strategic vision of where we are end where we are going.
Already, we know much of this, but it needs to be written in a form that allows us to
share our visions and expectations among ourselves and with others. Coordination of a
strategic plan for the Soil Survey Division is one of the current activities in the Soil
Survey Division, which includes the Soils Staff at the Center and National Office.
During several sessions this fiscal year involving personnel in the Soil Survey Division
and the States began development of a strategic plan for our soil survey of the future.

A wide variety of excellent items on strategic planning have been identified and
discussed in each of these sessions. A brief summary on the demand for more
products and services by three broad categories is as follows:

Demand for more:

i r&ted to data
-- Current data
-- Electronic data
-- Soil research
-- Soil monitoring
-- In-house modeling
-- Levels of generalization of our soils data

Activities related to aualitv sQil  survey
-- Maintaining soil surveys (MLRA)
-- Ouality of our soil maps and data
-- Kinds of soil interpretations

Activities related to assistanggg
-- Training for users
-- Improve accessibility of expert systems
-- International activities
-- Soil consultations
-- Multiple discipline involvement

1’ Jim Culver, National Leader, Soil Survey Duality Assurance Staff
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Several broad strategic issues to address the demand for products and services in the
future were discussed. These include: Program responsiveness and flexibility; Staff
technical capabilities; Delivery and automation systems; International responsibility; and
Funding alternatives

As a start, a plan is in preparation which will outline the Soil Conservation Service -
USDA perspective. Some of the factors and developments in this process are outlined
below.

SOIL SURVEY IN THE FUTURE:

The concept of “finishing the once-over” no longer fits what we are doing. The reason
is at least three-fold 1) the once-over keeps changing as human activities change, 2)
older soil surveys fail to provide needed data and interpretations (wearing out) at
accelerating rates, and 3) the increased need for soil maps to join and interpretations
coordinated between survey areas.

Dr. Randy Brown, University of Florida, had an interesting article entitled “The Need for
Continuing Update of Soil Surveys” in Soil and Crop Science Society of Florida
Proceedings. Volume 44, 1985. He related the quality of a Soil Survey is a function of
five items: 1) accuracy of the mapping, 2) precision of the mapping, 3) correctness of
statements made in the survey concerning mapping accuracy and precision, 4)
correlation ftaxonomic and interpretations) between the survey and nearby surveys,
and 5) forthrightness of the soil survey report regarding the limitations of the soil
survey.

This means that the focus of soil survey will shift from emphasis on mapping and
publications to what we have called update and maintenance. The leadership of the
states within this conference toward the Major Land Resource Area (MLRA)  concept in
maintenance of soil surveys has set a national trend on this issue.

We have to prepare soils information to stand alone as it has in the past, and also to
serve much more frequently as one layer in Information Systems that will be operated
by a variety of public and private people, with differing amounts of assistance from
SCS and NCSS cooperators.

We have to create a quality uniform information suitable for Geographic Information
Systems (GIS)  and other applications, independent of political boundaries. This will
require cleaning up the patchwork of ages and presenting soils information in a variety
of formats.

This requires a National Soil Survey Information System (NASIS), regionally (generally
MLRA)  planning, and some shifts in capabilities among our soil scientists.

ROLES OF SOIL SCIENTISTS

Soil scientists in SCS will continue to: 1) produce and deliver information, including
making soil maps and 2) serve on interdisciplinary and interagency teams to help in the
use of information.
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We will need people who know the information systems and how to use them, the
quality control procedures, and their opportunities and limitations. They will have to be
increasingly more knowledgeable about applications of information, and will have to
work in teams with others outside of soil survey to remain acquainted with needs of
customers.

SOME IMPORTANT DEVELOPMENTS

__

__

__

__

__

__

The way we do business (focus on total quality in terms of customer expectations).

Greater competition for funds.

Maintaining or modernizing soil surveys by MLRA instead of by county.

Geographic Information Systems.

Documentation and validation of information.

Global perspective to environmental concerns.

NATIONAL SOIL SURVEY CENTER

Location: Lincoln, Nebraska

Established: 1988

Personnel: 100 Full-Time Employees
50 soil scientists (approximate)
50 other

Staffs: Quality Assurance (40 approximate)
Laboratory (40 approximate)
Classification +
Interpretations +
Soil Geography and (20 approximate)

Information

Facilities: Offices, soil characterization laboratory,
training facilities, GIS, databases,
editorial section w/desktop publishing
access to university instruments,
mainframe computers, statistical packages.

Prime resooQ&ilities  include:

1. Technical quality of the National Cooperative Soil Survey

- Making soil surveys
- Maintaining and updating the soil survey information base
- Delivering knowledge about how to use soil information

2. Technical evolution of the National Cooperative Soil Survey
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- Defining and orchestrating needed change (maintaining the scientific and
technical capability to orchestrate needed change

- Logistical and organizational support to the processes of technology transfer,
research and development, implementation

3. Solving technical problems involving soil resources (international, national, and SCS
priority)

- interdisciplinary and interagency consultations, research and development,
technology transfer

- International consultations, technology transfer

A wide variety of ongoing activities at all stages of development always sems  to be
occurring within the National Soil Survey Center. Shared seminars, interaction with
various staffs, and cooperative work on projects present excellent opportunities to
improve professional skills in producing quality products.

A brief summary of selected activities at the National Soil Survey Center can be
grouped into several broad categories:

DOCUMENTS
-- National Soils Handbook (NSH)
-- Soil Survey Manual
-- Keys to Soil Taxonomy
-- Guide to Authors of Soil Survey Manuscripts
-- Field Procedures Manual
-- Laboratory Procedures Manual
-- MLRA Handbook

-- 20 plus MLRA’s  with some activity
-- Numerous multiple state sessions to develop MLRA MOU plans

CORRELATION
-- Eroded Mollisols
-- Dense Till
-- Andisols
-- Fragipans

-- Programming at Ft. Collins
-- Soil Survey Business Analysis Group, interact between NSSC and Ft. Collins
-- Conversion of data to informax format
-- Soil Survey Schedule
-- Soil Net
-- Hydric module

ADVISORY GROUPS
-_ State Conservationists
-- Technical - University
-- State Soil Scientists - Manuscripts
-- Soil Survey Business Analysis Group
-- Numerous project groups within the National Soil Survey Center - i.e., Transects



LABORATORY DATA
-- Soils-8: Excellent progress toward completion
-- Soil Investigation and Sampling Projects

RESEARCH AND DEVELOPMENT
-- Soil Gensis
-- WEPP, DRAINMOD, etc.
-- Permeameter Measurements and Studies
-- Water Dispersible Clay Studies
-- Near Surface Soil Properties Characteristics

GCOBA’ PROJECTS
-- Monitoring Sites
-- Wet Soils
-- EMAP
-- National Soil Moisture and Temperature Map
-- Geomorphology Studies, MLRA 77

PUBLICATIONS
-- color photographs
-- manuscript tables prepared from edited 3SD
-- 2-part manuscript

INlTlqIlYES
-- Aerial photographs
-- Computers - Project Soil Survey Offices

TECHNICAL - INTERPRETATIONS
-- Water Quality
-- Crop Yield Models
-- Hydric Soils
-- FOCUS

SO L GEOGRAPHY
-- $TATSG~
-- MLRA update map

TRAINING
-- Soil Correlation
-- Basic Soil Survey - Field and Lab
-- Laboratory Data and Use
-- National Soil Correlation Workshop
-- State Soils Workshop
-- Soil Scientists to NSSC
-- 3SD end Data Bases

A draft of Soil Survey Division priorities for Fiscal Year 1993 has been prepared and is
included as a handout. Based on current staffing and budget proj;r<+inns,  it is apparent
we will need to revisit this draft and determine activities what we +l,i be able to do
and what cannot be done.

66

SCI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I

I personally feel the National Soil Survey Center has an excellent mix of professional
staff collectively working toward a common objective and goal. We are now starting
to identify our needs and develop our schedules for next fiscal year. This past year we
began to shift from our traditional field assistance on final field reviews to more
emphasis on soil survey operations in the early part of the project soil survey, special
field studies, and multiple state MLRA activities. We will appreciate your consideration
in giving priority to those activities which will contribute to our emphasis in some
redirection of the kinds of assistance previously provided by the Soil Survey Quality
Assurance Staff. Please feel free to visit with our staff on any issues where we may
be of assistance.

I have enjoyed discussing some of the National Soil Survey Center activities with you
today. I am looking forward to a very productive conference. Based on the contents
of the agenda and the planned field trip, I compliment Minnesota on being an excellent
host for this conference.



RECENT DEPELOPUENTS IN BOIL TAXONOHY
Soil Classification Staff

June, 1992

During the past year the chairs from 3 international
committees: ICOMAQ, ICOMOD, and ICOHERT; submitted their
recommendations to Dr. John Witty, National Leader for Soil
Classification. The charges and summary of the major
changes from each committee are outlined below.

ICOMQ

The International Committee on Aguic Moisture Regime
(ICOXAQ) was established in 1982 and chaired initially by
Frank Moormann, then by Johan Bouma (since 1985). The main
classification problems which the committee undertook to
solve were the inadequate definition of the term aguic soil
moisture regime, the lack of distinction between soils with
perched and ground watertables, and the question of wetness
induced by rice culture (paddy soils).

The following is a summary of the major changes in
terminology proposed by ICOMAQ that will be implemented by
the soon to be released amendment, NSTH issue 16:

1. The concept of aguic conditions will replace that of
the aguic moisture regime. Aguic conditions in a soil or
horizon require saturation, reduction, and redoximorphic
features. The new term aguic conditions has a wider
range of application than the term aguic moisture regime
and will be used extensively in Soil Taxonomy.

2. Use of the term mottles that have chroma of 2 or less
will be discontinued, and so is the use of the term
mottles, with few exceptions.
introduced as replacements:

a. Redoximorphic features,
all wetness mottles:

The following terms are

which essentially includes

b. Redox concentrations, which are concentrations of
Fe and Mn and include the high-chroma wetness mottles;

c. Redox depletions, which represent low-chroma
wetness mottles (mottles with a chroma of 2 or less)
where Fe and Mn have moved out; and

d. Reduced matrix, which represents reduced soil
materials that change in color when exposed to air.

3. The new term endosaturation means the saturation of a
soil with water in all layers from the upper boundary of
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saturation to a depth of 200 cm or more from the mineral
soil surface.

4. Episaturation means a saturation
more layers above a depth of 200 cm
surface in a soil that also has one
layers below the saturated layer.

with water of one or
from the mineral soil
or more unsaturated

5. The term anthric saturation characterizes a variant of
episaturation which is associated with controlled
flooding, e.g., of rice paddies.

Also included are changes in criteria for acid sulfate
soils. Although ICOMAQ has not emphasized the revision of
acid sulfate soils, Circular Letter No. 4 presented an
update following the third International Symposium on Acid
Sulfate Soils held in Senegal in January of 1986. The
revisions included in this amendment were reviewed by the
International Symposium on Acid Sulfate Soils held in Ho Chi
Minh City, Vietnam, in February of 1992, and included in a
paper "Fanning, D.S., and J.E. Witty. 1992. Revisions of
Soil Taxonomy for acid sulfate soils,**  which was presented
by Fanning at that symposium.

ICOXOD

The International Committee on Spodosols (ICOMOD) was
established in 1981 and chaired initially by F. Ted Miller,
then by Robert V. Rourke (since 1986). The committee's
mandate was to:

1. Evaluate chemical criteria for defining spodic
horizons;

2. Evaluate thickness requirements;

3. Improve the classification of Aguods;

4. Propose criteria that would adequately distinguish
Spodosols from Andepts (Andisols); and

5. Recommend changes in the classification of Spodosols
and define appropriate taxa aswell as the diagnostic
properties required for their definition.

The following is a summary of the changes proposed by the
committee that will appear in the next National Soil
Taxonomy Handbook issue.

1. The new criteria adds emphasis
morphology. Most soils presently
will meet the new morphology, pH,
requirements.
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addition to the changes mentioned above, the 5th edition
"The Keys to Soil Taxonomy I8 has had an English edit and

should be easier to use. The 5th edition should be
available in the fall.

Other Committees

The International Committee on Aridisols (ICOMID) has
submitted their recommendations to John Witty. The Soil
Classification Staff will evaluate these recommendations
later this summer and early this fall. The International
Committee on Families (ICOMFAW) made excellent progress this
spring and should have their final recommendations available
in about a year. The International Committee on Soil
Moisture and Temperature Regimes (ICOWWOTR)  has one of the
biggest challenges and has made good progress. However,
this committee will need a couple years to complete their
task.
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NORTH CENTRAL REGIONAL COOPERATIVE SOIL SURVEY WORK PLANNING CONFERENCE
St. Paul, Minnesota

USDA-FOREST SERVICE REPORT
June 15, 1992

by Walter E. (Walt) Russell
(Regional Soil Scientist, USDA-Forest Service, Milwaukee, WI)

It’s great to be here! Our relationship with the cooperative soil survey
program is a very important and mutually beneficial one. The USDA-Forest I
Service has been a participant in the National Cooperative Soil Survey for more
than 30 years. I believe the first “Pilot” soil survey on National Forest
System lands was started in 1959. The original Memorandum of Understanding at I
the National level was signed by the Chief of the Forest Service and the
Administrator of the Soil Conservation Service in 1961. The amendment, signed
in 1981, is still in effect.

I
The Forest Service manages about 191 million acres Nationally, including about
12.8 million acres in the North Central States. The 12.8 million acres in the
North Central States includes 15 National Forests and 8 National Grasslands
located in all of the North Central States except Iowa.

In addition to the Public lands we manage, the Forest Service also has several
research facilities in the North Central States, including the North Central
Forest Experiment Station headquarters here in St. Paul. Also our State and
Private Forestry branch has several field offices in the North Central Region. I
I might mention here for clarification, that our administrative boundaries do
not match the National Cooperative Soil Survey Regional boundaries. The Forest
Service Eastern Region (Region 9), which I represent, includes most of the I
Midwest and most of the Northeast - 20 States from Minnesota, Iowa, and
Missouri on the west, to and including the New England States. The western
tier of the North Central States (North Dakota, South Dakota, Nebraska, and
Kansas) are in the Northern and Rocky Mountain Regions of the Forest Service. I
Of the 12.8 million acres of National F~orest  System lands in the North Central
Cooperative Soil Survey Region, about 11 million acres have been mapped with a I
once-over soil survey, and between 6.5 and 7 million acres have been
correlated. We’ve been identifying needs for updating, revision and refinement
for some time, and are actually doing updating, revision, and/or refinement in I
several places.

Just 11 days ago, our Chief, Dale Robertson, issued a major policy statement,
firmly and inequivocably committing us to an ecosystems approach to resource I
management. What does this mean? Over the past 50 years or so, the Forest
Service has been dedicated to managing the National Forests and National
Grasslands using a Multiple Use-Sustained Yield approach. However, an emerging I
global awareness about ecological and environmental matters, along with changes
in Society’s expectations have challenged us, and are challenging us to
re-examine our approach to resource management. And so, we have a shift in I
focus from management of individual natural resources, such as timber,
recreation, wildlife, etc., to management of the ecosystem, and ecological
landscapes, of which those resources and species are a part. I
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We’ve been evolving toward this ecosystems approach to management for some time
now. The National Forest Management Act (NFMA)  was passed in 1976, requiring
integrated management plans for each National Forest, with increased emphasis
on public involvement. Most of our Forest Plans were promulgated in the mid
80’s.  As these Forest Plans are implemented, we’ve been receiving more and
more public input. The public, collectively, is telling us that they want,
need, and expect an ever wider array of uses, services, products, and values
from their National Forests and National Grasslands.

Two years ago, Chief Robertson introduced an effort called “New Perspectives”,
to take a look at how we might better address these growing demands and
expectations. Our new emphasis on Ecosystems Management is an outgrowth of New
Perspectives.

In his policy letter of June 4, Chief Robertson emphasized the following three
points:

1. Public Involvement

2. Conservation Partnerships
-With State and local governments
-With the Private Sector
-With other Federal agencies
-With Conservation organizations
-With anyone else with a shared interest in the National Forests
and/or National Grasslands.

3. Collaboration between Scientists and land managers

A Definition of Ecosystem Management: Ecosystem management is the careful and
skillful use of scientific methods with ecological, economic, social, and
managerial knowledge to improve understanding, renew and sustain land health,
and produce desired products, uses, conditions, values, and services of the
land over the long term.

Ecosystem Management is an evolution of, not a repudiation of nor a replacement
for Multiple Use-Sustained Yield.

This leads me to talk about our approach to soil survey, which we call
Ecological Classification and Inventory (EC h I). Our new Ecosystem Management
policy increases our emphasis on EC .5 I.

Ecological Classification and Inventory is the process of segmenting ecosystems
into relatively homogenous  landscape units that are meaningful to management,
for management and/or study. The mapping units are called Ecological Units.
Criteria for delineating Ecological Units include multiple factors of soils,
landform, geologic materials, climate, and Potential Natural Vegetative
Community. We have a hierarchical framework so we can design and map
Ecological Units at different levels of resolution, to respond to different
managment needs. Just as our resource management has evolved to Ecosystems
Management, our approach to soil survey has evolved to the Current Ecological
approach that we call Ecological Classification and Inventory.
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We don’t do it this way just to be different, nor to cause headaches for Soil
Correlators. Our purpose is to satisfy our users’ needs. We have a lot of
opportunities to work closely with our users. From them we get a lot of
multi-disciplinary advice, and interdisciplinary input into designing our
mapping units, and developing management interpretations.

The need for Ecological Classification and Inventory across political and
ownership boundaries is becoming more apparent as partnerships are being
developed to manage ecosystems across landscapes. Ecosystems management, and
the forces that brought it about, and cause its evolution to continue, are not
limited to National Forest System land. Much of the public is demanding this
type of management approach on other public lands as well. Management of
Privately owned lands is also influenced. A need for Ecological Units on other
than National Forest System lands is already being expressed in some quarters,
and this trend is growing. I’m hopeful that Ecological Classification and
Inventory outside of National Forest lands can be accomplished within the
organized framework of the National Cooperative Soil Survey, as we’re doing on
National Forest System lands.

In order for this to happen, we need to work toward making soil mapping units
more synomous with natural landscape units. One way to help bring this about
would be to change the status of Soil Series as a part of the Soil Taxonomy.
We need to look again at proposals to remove the rigid class limits for soil
series, and allow soil series to range across limits of higher categories, as
they occur on the natural landscape. I realize this is controversial, and has
been discussed and argued before. I beleive strongly that it merits further
consideration. The PROBLEM with rigid class limits for soil series, & not
allowing them to cross family limits, is that these are artificial, not natural
limits - and they encourage soil map unit design biased toward these artificial
limits. People do tend to get into a mind-set of mapping soil series, rather
than natural landscape units. It also tends to be confusing to soil survey
users, when they learn that only a small percentage of a soil mapping unit
really fits into the soil series that it is named for.

I really appreciated the opportunity to attend the National Soil Correlation
Workshop a few weeks back. This was an excellent workshop. I’d like to
compliment the Quality Assurance Staff on the new direction to correlate soils
by Major Land Resource Area (MLRA),  rather than by political boundaries. This
moves soil survey toward more of a natural hierarchy, which is more compatible
with the ecological approach. I’d like to put in a plug here for getting
Forest Service folks involved on MLRA  committees whenever survey updates are
considered for MLRAs that include either National Forest System lands, or other
lands with a significant forest or rangeland component.

I’d like to shift gears a bit here, and tell you about a significant
Nation-wide study that we’re involved in, called the Long Term Soil
Productivity Study (LTSPS).

One of the very basic things we are required to do is protect the long term
productivity of National Forest System lands. To attempt to fulfill this
requirement, each Forest Service Region, and each National Forest is
developing, or has developed soil quality standards, to prevent or minimize
threats to long term soil productivity by management activities. However,
these soil quality standards are currently based on “best professional
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judgement"  , or limited case studies. Very little in the way of “hard” research
data to answer questions to address these standards is available.

And so, a team of soil scientists from the National Forest System, and Forest
Service Research developed an idea for a National, long-term study to generate
a predictive model of soil productivity. Analysis of available studies showed
that most changes in forest soil productivity boil down to two factors -- soil
porosity and organic matter content. And so a study plan, based on inducing
controlled changes in these two properties was developed. the study plan was
widely reviewed, and after several iterations, was finally approved in
September of 1989, by the Deputy Chiefs for Research and National Forest
System.

The study plan calls for study sites to be stratified by vegetation type and
Ecological Unit (which includes soil). Each installation is to have a basis of
nine l-acre plots where all vegetation is removed, and 3 levels of organic
matter removal is crossed with 3 levels of compaction. Additional plots may be
included for ancillary studies. Vegetation regrowth and changes in soil
productivity are then measured over time. Three replications of each set of 9
plots (or at least the plots on “benchmark” sites) are recommended for
statistical validity.

I always emphasize that, although installation of a set of plots for this study
requires removing all vegetation from the immediate plot area, this is not,
repeat not a study of effects of clear-cutting.
specificinduced soil property changes.

It e a study of effects of
Further investigations will

subsequently be needed to relate actual management practices to the soil
property changes.

The first LTSPS study plots were installed in 1990 on the Kisatchie National
Forest in Louisiana, in a Malbis soil (Fine-loamy siliceous thermic plinthic
paleudult), under a Loblolly Pine forest type. The second and third study
sites were installed in 1991 in California and Minnesota. The Minnesota site
is on the Marcel1 Experimental Forest on the Chippewa National Forest, on a
Graycalm loamy sand under an Aspen forest type.

In the Northern Lake States, the decision was made to study a range of soils
across the Aspen cover type. The second Lake States site was installed this
year on the Ottawa National Forest in the western Upper Peninsula of Michigan,
in a Very fine mixed Glossic Eutroboralf on a lake plain. We anticipate
installing another site on the Chippewa National Forest next year, probably on
a Warba soil, and in 1994 on the Huron-Manistee National Forests in lower
Michigan, on a Sandy Entic Haplorthod. We hope to eventually have a site on a
compact glacial till in Northern Wisconsin, and perhaps on a clay site on the
Superior National Forest in Northern Minnesota.

Plans are being formulated to install study sites across the Central Hardwoods
cover type in Southern Missouri, Illinois, and Indiana. Meanwhile more study
sites are being installed and planned in California, Oregon, Idaho, North
Carolina, Mississippi, Louisiana, and Texas.

The Long Term Soil Productivity Study is a partnership effort between the
National Forest System and Forest Service Research. Several Universities are
also cooperating, as is the Soil Conservation Service in some places (Missouri,
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for example), and some State agencies. The study design has caught interest
internationally. Studies of similar design are being planned and/or installed I
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North Central Work Planning Conference
St. Paul, Minnesota
June 15-18, 1992

WORLD SOIL RESOURCES: CURRENT AND FUTURE ACTIVITIES
Benjamin F. Smallwood, USDA-SCS, NHQ, Washington, D.C.

I Benjamin Smallwood, bring you greeting from the National
Headquarters, World Soil Resources Staff (WSR). Dr. Hari
Eswaran, Staff Leader for WSR could not be here this week
due to international travel in the southwestern part of
Africa. I gladly accepted the opportunity to give an
overview of WSR activities.

World Soil Resources mission, "WSR is dedicated to assist
U.S. and Less Developed Countries (LDC) to improve the
quality of their soil resource inventories to enhance their
abilities in attaining a sustainable agriculture and have
the capability to address the problems of poverty, hunger,
and environment". To implement this mission, WSR have
initiated a goal to assist LDCs in implementing policies and
commitment to sustainable land management for food and fiber
production and conservation of natural resources.

WSR Staff:

Hari Eswaran - National Leader
He is responsible for coordinating WSRs activities in
providing services to SCS, and domestic and
international organizations in the of evaluation,
use, and management of soil resources of the world.

Lorraine Jamison - Secretary

Dave Yost - World Soil Data Specialist
Dave provides service as a liaison to other Federal
agencies, private companies and universities. He
provides technical assistance in assisting users
utilize soil data. He is currently working on
developing attribute data for a soil database of
Africa.

Ben Smallwood - Soil Resources Evaluation Specialist
Presently, I am preparing a. map of soil moisture and
temperature regimes of North America. Established
collaboration with Economic Research Service in
developing a map utilizing data layers of soil,
physiography, and climate with the purpose of
developing productivity indices of the world. One
other additional project with ERS is preparing
a Major Land Resource Area map of Mexico.

go”



Russell  - GIS Specialist
He is a new member on our staff and will start
working with us in early August.

- G e o g r a p h e r
Paul is responsible for maintaining databases and using
GIS to create maps for various project. Some current
projects include: using GRASS GIS to create maps to
assess constraints to sustainable land management
for a watershed area in Java, Indonesia; and using
statistical techniques in an analysis of how

 m o d e l  e s t i m a t e s  s o i l
temperature from climatic data.

Everett Van Den Berg -

-Soil moisture and temperature regime  s t u d i e s
-World soil maps and databases

(GCC)

In the studies of SMTRs o f  t h e  w o r l d  w e  h a v e  c o m p i l e d  a
database of approximately 15,000 stations which were

 m o d e l  w h i c h  w a s  m o d i f i e d  a n d
rewritten in PASCAL by E. Van Den Berg. Some results of the
study will include: a world map of SMTR with a database
showing their extent, possible modifications to soil

52.6% is classified as mesic, 3 1 %  i s
thermic, 5.6% frigid, 5.6% hyperthermic, and 2.8% cryic with
percentages under 1% for the isomesic and isothermic
regimes. For the soil moisture regimes in the U.S. roughly

udic, 1 8 . 9 %  aridic, ustic, 9 . 3 %
 a n d  .6% perudic.

are t o  e v a l u a t e  t h e
magnitude and variability of carbon in the soils of the
world and to relate carbon to variables contr-oil  i:?q its
sequestration. World Soil Resources staff have a global
database on organic carbon containing about ;1,020 pedonr
from around the world.
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A definition of sustainable land management (SLM) was
developed by Hari and Richard Arnold and reads as follows:

"Sustainable Land Management is a system of technologies
that aims to integrate ecological and socioeconomic
principles in the management of land for agricultural and
other uses to achieve intergenerational equity".

The activities WSR are performing related to SLM are
developing basic concepts, creating an awareness for the
role of soils information in SLM, developing and providing 



NATIONAL SOIL INFORMATION SYSTEM

INTERPRETATION MODULE SUMMARY

MIDWEST WORK PLANNING CONFERENCE, JUNE, 1992

Bob Nielsen, Soil Survey Interpretations Staff,
National Soil Survey Center

Lincoln NE

NASIS interpretation module generates soil interpretations from
localized field or map unit interpretative date. This software is
currently under development at Fort Collins, CO and will be a
functional component of the National Soil Information System (NASIS).
This paper briefly discusses the Approach (Types and Concepts),
Application, Status, and Implementation of the NASIS INTERPRETATIONS
MODULE.

Purpose: To create, store, maintain, and apply soil interpretive
criteria using automated data processing principles and technics.

APPROACH - TYPES

National: These interpretations are those which have national
application and are developed by NSSC, NTC'S, State Soil Scientist(s),
or NCSS cooperators. NSSC maintains and documents these
interpretations in the National Soils Handbook. NSSC will be
responsible for peer review.

(NOTE: All new or revised interpretations and/or interpretive criteria
will receive peer review prior to inclusion in soil survey manuscript,
FOTG, or soil databases. Peer review.responsibilities for soil
interpretations reside with the National Leader for Interpretations.
Potential(s) are the exception.)

Regional: These interpretations are those which have interstate or
NTC(s) application and are developed, documented, and maintained by
NTC's, or State Soil Scientist(s). NSSC provides for peer review and
archives the documentation.

State/Local: These interpretations are those which have intrastate,
MLRA(s), or soil survey area(s) application. They are developed,
documented, and maintained by the State Soil Scientist(s). NTC'S and
NSSC provide peer review and NSSC archives the documentation.

Potentials: These are interpretations which inclu.;le management,
economic, or social considerations. They are developed, documented,
and maintained by the State Soil Scientist(s) and are applied to a
specified state(s), MLRA, or local soil survey area(s). NTC's provide
for peer review and archive the documentation. Potential(s) may be
published in soil survey manuscripts upon approval of the National
Leader Soil Survey Interpretations and the National Leader Soil Survey
Quality Assurance.
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APPROACH  - CONCEPTS

CURRENT NASIS

1. SIR DATA MUIR (LOCAL DATA)
2. MODIFIED BY AMES MODIFIED BY USER
3. NON-MODULAR DESIGN MODULAR DESIGN
4. NO TRACKING TRACKING
5. DEVELOPMENTAL TOOL

1. Interpretations are generated from tailored local data and reflect
local conditions. Will eliminate conflicts and cross-checking between
local data and SIR based interpretations.

2. Interpretations criteria will be user modifiable and easily
adjusted to meet local, regional, and national needs.

3. Modular design enhances interpretation editing. Criteria is
stored and used in multiple interpretations. Requires maintenance to
insure that any change is applicable to the interpretations using that
criterion. The maintenance component of the interpretations module
will be the first to be developed.

4. Offers tracking of interpretive criteria, modules, data, and
interpretations. Previously errors and interpretive inconsistencies
were manually over written in the manuscript editing process.
Tracking will allow identification of interpretation logic errors and
short comings, data errors and inconsistencies, and interpretive
criteria inconsistencies. This feature will make soil survey
maintenance and updating easier and much more uniform.

5. Can be used as a developmental tool. The user will be able to
easily develop and test an interpretation(s) or interpretive criteria
in house.

APPLICATION

FOTG: Provides functional and timely update capabilities

FOCS: Provides functional and timely update capabilities

Manuscripts: Currently requires pen and ink edits to interpretive
data tables and corresponding pen and ink changes to interpretive
tables. Interpretations module will provide electronic revision and
update capabilities when the interpretive data is adjusted to fit
local conditions. This capability reduce inherent conflicts between
edited data and computer generated interpretations.



User Defined Area: Interpretations from a user defined area
could be a defined area within a soil survey area and the
interpretations would be generated from an interpretive data subset
the area. It could also be a MLRA where the interpretive data is an
aggregations of the soil survey interpretive data within that MLRA.

Map Unit: The ability to generate an interpretation based
on interpretive data collected from a specific map unit in a specified
area.

Map Unit Component: The ability to generate an
interpretation based on interpretive data collected from a specific
map unit component within a specific map unit in a specified area.

Pedon: The ability to generate an interpretation based on
pedon data collected from a specified site.

STATUS

Analvsis: Analysis occurs at all stage of development to insure that
the programmers develop and deliver what was asked for. The initial
analysis of the system is basically complete. However, analysis is an
important part of programing, testing, and implementation and will be
an ongoing activity. The outline Physical Design (OPD) and Total
Requirement Statement (TRS) are nearly complete.

Desion: Is partitioned into 3 parts.

1. MAINTENANCE/CREATION: Enter and maintain interpretive
criteria and interpretations. Programming to commence
about late summer 92.

2. QUERY DISSEMINATE: Is the query function of the module and
will provide for reporting, tracking, execution, creation
views, and user queries.

3. DATA DICTIONARY: Contains the necessary elements that
maintain interpretive criteria data and interpretation data
consistency within the data base.

Construction: Actual programming will begin as soon as the NASIS data
structure is set and the OPD and TRS have been submitted to Division.
Programming is projected to start late summer of 1992 with completion
the-summer-of 1693;

Testing: NSSC will do the initial testing and will rely on the
and selected states to assist with more intense testing as soon
initial testing is complete.
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IMPLEMENTATION

National Guides:

Conversion: Soil Interpretation Staff, NSSC

Testing: Soil Interpretation Staff, NSSC; NTC's, and
selected states.

Installation: Inclusion into soil information software.

Training: AT NSSC, NTC, and States

Use of software.
Developing interpretive criteria and interpretations.
Boolean logic as applied to interpretive criteria

relationships.
Training delivery methods or schedules have not bee developed

at this time.

Other Interpretations: NSSC and NTC will assist users in the
development, testing and implementation of regional, state, and local
interpretations.
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North Central Soil Survey Conference
St. Paul, Minnesota

June 17, 1992

Typical (?) Minnesota weather (in the 50’s with wind and rain) provided a refreshing
but pleasant field trip to the Anoka sand plain in central Minnesota.

The informative field trip started at farming by soil site which was described by P.C.
Robert and J. Vetsch. Featured was nitrogen specific management by soil condition which
has the potential to increase crop yields, lower inputs and improve water quality by reducing
potential N loss. We then traveled to the Sherburne National Wildlife Refuge where M.
Tomer described lamellae  formation and S. Eggers discussed wetland identification.

After lunch, we visited the Management System Evaluation area (one of 5 MSEA
sites in U.S.). J. Anderson and J. Lamb described ongoing research and demonstrations.
We then visited a Long Term Ecological Research (LTER) site. P. Bates described the
Cedar Creek Natural History Area and the opportunities it provides the environmental
biology research community.
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NORTHCENTRAL SOIL SURVEY CONFERENCE
K. R. Olson, June 1992

Illinois Report

The Soil Conservation Service provides most of the field work and
supervision for the soil survey program. The University of Illinois
assists in field reviews, correlation, laboratory support and research
support. The University now has a three man professorial staff in
pedology.

To date, 35,000,OOO  acres have been mapped with approximately l,OOO,OOO
acres remaining. Sixty-six counties have published reports, 29 are waiting
to be published, and the remaining 7 surveys are being surveyed. We
anticipate re-mapping and/or updating 34 counties which were completed in
the 1940's, 1950's and 1960's. Two update soil surveys are in progress. A
number of soil scientists have been assigned to area offices with
additional soil scientists working on GIS as the 1st phase of the soil
survey mapping is completed. Most of the initial mapping will be completed
by our next meeting and 4 to 6 counties will be in some phase of the
re-mapping process.

Ue have stored the last 65 years of soil characterization data in
computer files. To date, we have been able to compile copies of the data
and descriptions in 23 (3") binders, prepare a listing of the data, sort
all the data to determine which pedons should be stored, and check the
data against the series concepts to verify the taxonomic placement. This
listing of the data wes stored by e unique code number on a LOTUS spread
sheet end sorted by correlated soil name. This enables us to know what
kinds of data (particle size, bulk density, or CEC) is available for each
series. The listing contains approximately 2200 pedons. Dr. Joe
Fehrenbacher and Earl Voss have each worked over 400 hours on the project
with emphasis on checking the pedon classifications. The actual pedon data
has been entered by pedon and horizon on lOTUS spread sheets with 58
columns and 15,000 rows. The edited data has been transfered to the
National Pedon Data file.

The following research is being conducted by faculty members in the
pedology area:

I continue to teach soil conservation and management (Soils 304) and
the soils section of a land appraisal course (Soils 312). Starting this
fall, I will teach Soils 403 (Pedogenesis and Soil Taxonomy). My research
includes erosion-productivity, soil productivity, soil porosity,
conservation tillage, and erosion-sedimentation studies.

Dr. Tom Bicki. our extension pedologist, has developed extension
education programs to assist farmers in the selection of soil management
and tillage practices that reduce environmehtal  impact and enhance
production. His research includes the development of soil suitability
ratings for alternative sewage disposal systems and monitoring the
leaching of pesticides in sandy soils under various tillage and irrigation
practices.

Dr. Bob Darmody continues to teach Soils 301 (Soils of Illinois). His
research relates to mine subsidence and surface mine reclamation. He has
been working with SCS on a soil-landscape relationships project in
south-central Illinois.



Listed below are some of our recent pedology publications:

Journal Articles (June, 1990 to Hay. 1992)

Agbu. P. A., D. J. Fehrenbscher  and 1. J. Jansen. Soil property
relationships with SPOT satellite digital data in East Central
Illinois. Soil Science Society of America 54:807-812.

Agbu, P. A., D. J. Fehrenbacher  and I. J. Jansen. Statistical comparison
of SPOT spectral maps with field soil maps. Soil Science Society of
America 54:812-818.

Agbu, P. A. and K. R. Olson. 1990. Spatial variability of soil properties
in selected Illinois mollisols. Soil Science 150:777-786.

Agbu, P. A. and K. R. Olson. 1992. Predicting soil parent material
underlying a loess mantle in Illinois from satellite data. Soil
Science 153:142-148.

Bicki, T. J. and R. B. Brown. 1990. Importance of the wet-season water
table in on-site sewage disposal. Journal of Environmental Health
52:277-279.

Bicki, T. J. 1991. Promoting the use of soil survey through the use of
improved delivery systems. Journal Agronomic Education 20:43-46.

Bicki, T. J. and R. B. Brown. 1991. On-site sewage disposal - the
influence of system density on water quality. Journal of Environmental
Health 53:39-42.

Bicki, T. J. and L. Guo. 1991. Tillage and simulated rainfall intensity
affect on bromide movement in an Argiudoll. Soil Science Society of
America Journal 55~794-799.

Darmody, R. G. 1991. Plotting data on a soil textural triangle with a
microcomputer. Journal of Agronomic Education 20:149-150.

Jones, R. L. and K. R. Olson. 1990. Use of fly ash as a time marker in
sediment studies. Soil Science Society'of America Journal 54:855-859.

Kreznor, W. R., K. R. Olson, and D. L. Johnson. 1992. Field evaluation of
methods to estimate soil erosion. Soil Science 153:69-81.

Kreznor, W. R., K. R. Olson, D. L. Johnson and R. L. Jones. 1990.
Quantification of post-settlement deposition in a northwestern
Illinois sediment basin. Soil Science Society of America Journal
54:1393-1401.

Nizeyimana. E. and T. J. Bicki. 1992. Soil and soil-landscape
relationships in the north central region of Rwanda, East-Central
Africa. Soil Science 153:225-236.

Olson, K. R. and W. R. Kreznor. 1991. Methods to estimate soil erosion and
sedimentation. Trends in Soil Science i:63-69.

Olson, K. R. and S. G. Carmer. 1990. Corn yield and plant population
differences between eroded phases of Illinois Soils. Journal of Soil
and Water Conservation 45:562-566.
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NCR-3 REPORT-JUNE 18, 1992
IOWA AGRICULTURAL EXPERIMENT STATION

T. E. FENTON

We have soil surveys in progr-ess in 4 counties-Humboldt, Monona,
Polk, and Van Buren. Thirteen other surveys are completed but not
yet published. Nineteen surveys have been classified as "out of
date". Due to budget cuts and transfers the number of field soil
scientists is at the lowest point in recent (and probably ancient)
history. Presently there are 10 field soil scientists (probably
9 if a transfer offer is accepted) including party leaders. There
are 9 area resource soil scientists. We also received a reduction
in the state funds for the soil survey program.

In cooperation with the SCS, we have been reviewing MLRA agreement
and legends. Recently completed counties have been coordinated
with the MLRA legends. Our state legend will be revised so as to
provide a unique symbol for each soil map unit.

Our soil digitizing project is continuing. We have completed and
released 45 counties as of June 11, 1992. Seven counties have been
geo-referenced using ARC-INFO.

Current research projects include:

Soil productivity and erosion
Effect of closure of drainage wells on soil-landscape
characteristics
Soil-landscape relationships in Lucas County
Soil-.landscape relationships in Humboldt County
Environmental effects of two contrasting far-ming system in the CNW
soil association area

Don Patterson has retired and is working on the North Dakota map.
He will send it to me in July so we can proceed with the regional
map project.



Michigan Report

NCR - 3

June, 1992

Soil surveys are in progress in 8 counties. Ten counties  are waiting for soil surveys to
be initiated. These 18 counties are located in the northern part of the state with forestry being
the primary land use. Eleven soil surveys have been completed but have not been published.

Reductions in the state budget has impacted soil survey activities. Two field soil
scientists (Michigan Department of Agriculture employees) were terminated, thereby reducing
the number of MDA field soil scientists to form. Monies for Michigan Technological University
to characterize pedons has also been eliminated.

Michigan is slowly entering MLRA modernization activities. Top priority is to complete
modem soil surveys of all counties. The projected completion date is 2000. Michigan will
work with Indiana and Ohio in MLRA 99. Several soil surveys in the northern part of the
Lower Peninsula are in MLRA 94A and will have a common legend. Hopefully, these surveys
will not require modernization in the near future.
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Report to NCR-3
Minnesota Agricultural Station

P.C. Robert
June 1992

Soil survey operations
In fiscal year 199@1991,  there were 16 soil  surveys in progress. On l/1/92. there

were 4 counties without contracts. There are 10,8822$69  remaining acres. MAES has
supported 14 field soil scientists and 2 contractors. Laboratory support has been
maintained.

Soil survey updating is in progress in 3 counties. To the extend possible. soil
survey update work is being done with the concept of the larger geomorphologic or MLRA
area that each county is within.
Soil survev utilization

Development of a revised Crop Equivalent Rating Index (CBR) for all principal
soils in Minnesota Developed with help from the State Department of Revenue to assist
county assessors and others in agricultural land evaluation.

Development of computer software to assist in interpretations of soil survey for:
a) ground water pollution susceptibility for nitrogen and some common pesticides.
b)forest  soil management for site preparation, productivity and regeneration.

Development of an expert system for pesticide management based on the Soil
Survey Information System (SSIS). Forty five counties now are operational with the
SSIS. Three additional counties have requested systems and these are in various stages of
implementation.
Re’&uch

Areas of research under oresent  investieation:
> Study of landscape developmdnt in the loe&overed landscapes in southeastern
Minnesota. This study focuses on loess  distribution and sources, the development of the
pre-loess  landscape, and the effects of changes in lcess particle size on soils. A
continuation of this study will look at the effect of suMoess material on soil hydrology.
z Study of Ca release by forested soils in northern Minnesota and northern Wisconsin.
This study attempts to determine which soils and map units are most susceptible to Ca
depletion by whole tree harvest of aspen.
> The wet soil monitoring project in Minnesota is designed to promote understanding of the
relationship between soil water fluxes and soil morphology from a landscape as well as a
pedon  perspective. Consequently, the basic unit of study is a soil catena. This approach
elucidates the pedological  and landscape pmcesses occuring  within rhe soil continuum as
they relate to soil water fluxes and associated changes in soil morphology. The project is
designed to accommodate studies of hydric soil hydrology and associated soil
morphological characteristics in a variety of landscapes across considerable climatic
gradients.
> DEM applications for soil survey. a) Evaluation by field mappers of suitability of slope
class maps derived from DE&l  for portions of St. Louis and Otter Tail Counties to delineate
slope phases and landforms. b) Evaluation of thecell size on 
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ti.S. ZEPARTMENT  OF AGRICULTURE SOIL CONSERVATION SERVICE

LEGEND

RECENT UPDATE COMPLETED

UPDATE IN PROGRESS

UPDATE SCHEDULED

WORK L3AD ANALYSIS COMPLE

WORK LOAD ANALYSIS NEEDED
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1992 NCR-3 MEETING
NEBRASKA STATE REPORT

SECOND GENERATION SURVEYS

Cherry  County  (3,845,197 acres )
Garden County (1,107,584  acres)
S i o u x  C o u n t y  (1,324,876 a c r e s )

THIRD GENERATION SURVEYS

complet ion 1995
complet ion 1993
complet ion 1993

Dundy County complet ion 1992
Hal 1 County complet ion 1996
Saunders County complet ion 1994
Washington County complet ion 1996

MLRA UPDATES

M L R A  71 central  Nebraska
MLRA 72 southwest Nebraska, northwest Kansas and northeast Colorado
MLRA 106 southeast Nebraska and northeast Kansas

SOIL SURVEY DIGITIZING

Second generat ion surveys wil l  be recompiled on 7.5 minute quadrangle
sheets and digit ized by the Nebraska Natural  Resources Commission.

Th i rd  genera t ion  surveys  wi l l  be  mapped on  or thophotos  and d ig i t i zed
by  the  Conservat ion  and Survey  D iv is ion  pr ior  to  publ ica t ion .

STAFF

S o i l  C o n s e r v a t i o n  S e r v i c e  ( 1 9 )
S t a t e  S o i l  S c i e n t i s t  - 1
A s s i s t a n t  S t a t e  S o i l  S c i e n t i s t s  - 3
G I S  S p e c i a l i s t  - 1
Car tograph ic  Technic ian  - 1
A r e a  S o i l  S c i e n t i s t  - 4
F i e l d  S o i l  S c i e n t i s t  - 9

Conservat ion  and  Survey  D iv is ion  (9 )
R e s e a r c h  S o i l  S c i e n t i s t  - 7
D a t a  B a s e / D i g i t i z i n g  S p e c i a l i s t  - 1
Car tographer  - 1
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North Dakota Soil Survey Activities
NCR3 - 1992

North Dakota soil scientists and friends will celebrate the “last acre” on September
15, 1992 in Bismarck. The activity will mark completion of the initial soil survey
for the state excluding Billings, McKenzie and Morton counties which were mapped
in the 1920’s and 1930’s by Charles Kellogg and crew.

Unfortunately, the number of soil scientists map ing in the field has dropped from
32 in August 1990 to 17 presently. Personnel reBuctions are due to proposed budget
projections from SCS National Headquarters. The majority of the current field staff
are active west of the Missouri River.

The reduction in field expertise is occurring simultaneously as requests for soil
survey updates increase. There are a number of valid reasons for updates ranging
from salinity and sodicity problems in the Red River Valley to classification
problems along the Ustic/Aridic  break in western North Dakota. Soils having natric
conditions that were not recognized in earlier mapping are a common theme at the
county level. Presently, the State Office is prioritizing the update needs, assessing
“firmness” of financial support and determining which counties will head the list.

Soil Survey digitization is currently ongoing at digitizing centers located in the SCS
State Office in Bismarck, the State Soil Conservation Committee office in Bismarck
and at the North Dakota State University Soil Science Department. The soils maps
for Golden Valley county (640,000 a) have been digitized and land use maps are
currently being encoded. A scanner is being used to ca ture land use data at the
State Conservation Committee Office but there are stil problems differentiating



Research efforts in the Department of Soil Science that will complement NCSS
activities are the ongoing soil landscape studies. Hydric soil research is being
conducted on till arent materials on the Missouri Coteau in the udic and ustic soil
moisture zones. 8.or1 sodicity is being investigated on tills with high Cretaceous
shale contents at the Langdon Research Center in northeastern North Dakota.
Soil/vegetation research is also ongoin
Sheyenne  National Grasslands of soutK

in areas with sandy parent materials in the
eastern North Dakota. Groundwater flow

patterns, seasonality, and groundwater chemistry are being monitored at all of the
above mentioned research sites, though at different levels of intensity.
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NCR-3
Ohio Progress Report

June 15-18, 1990

St. Paul, Minnesota

Mapping for the first generation of soil surveys was completed in Ohio during the spring
of this year. A “Threshold Acre Ceremony” is planned during September to Commemorate the
accomplishments of the Ohio Soil Survey. Soil survey reports for 18 of Ohio’s 88
counties are awaiting publication. Ohio’s soil  scientists are now involved in
modernization projects and/or soil services. Five resource soil scientists are located
about the state. Modernization projects are underway in ten counties. County cost-
sharing funds are provided for all moderniaation  projects. It is anticipated that all
modernization projects will be conducted within the framework of an MLRA project.
Currently Ohio is active in four MLRA projects: MLRA 99 with Michigan and Indiana,
MLRA’s  139 and 126 with Pennsylvania, and MLRA 121 with Kentucky.

Although the work load has decreased, the Ohio Soil Characterization Lab is still
analyzing approximately 15 pedons per year. All data currently being generated are
stored electronically but the compilation and electronic storage of old data and the
transfer of data to the National Soil Data Base is on hold due to a lack of personnel and
funds.

Current research efforts include:

1. A geomorphic study of Pleistocene landscape degradation and
the soils of the associated valley fills in eastern and
southeastern Ohio.

2. The origin and characteristics of polygonal patterns visible
in aerial photographs of ground moraines in western Ohio.

3.

4.

The origin of smectites in soils of western Ohio.

The genesis of soils formed in a loess mantle welded to a
Sangamon soil derived from Illinois outwash  on terraces in
south-central Ohio.
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NORTH CENTRAL SOIL SURVEY CONFERENCE
COMMITTEE 1 REPORT

SOIL SURVEY IN THE 1990's

Charee 1: There is a continuous need for the NCSS to improve operations and
products. What strategies can be used to accomplish this?

- strategy

1 Develop and support alternative means of soil survey
information delivery.

a) Digitized soil surveys
b) Two or three part publication formats

2 Involve participants in the development and periodic
updating of long-range objectives for the NCSS. One
recommended strategy is the establishment of advisory
committees.

What strategies can be used to maintain and improve MrklngCharee 2:
relations vlthln the NBS?

Prioritx Strategy

1 Improve communication among participants through regularly
scheduled meetings and the use of national, regional and
state advisory committees.

2 Jointly develop cooperative local, state and regional
projects, such as:

a) Cooperative research projects
b) Soil potentials
c) LESA

Charge 3: What additional strategies can be used to develop and implement
committee recommendations?

1 Report progress on committee action items to the regional
membership  at subsequent North Central Soil Survey
Conference.

2 Improve effectiveness of regional and national soil survey
conferences by coordinating committees and charges.

3 Steering Committees must commit adequate time to the
development of committee charges which can be addressed by
recommendations for action and ensure that recommendations
are forwarded to the appropriate body or individual for
action.

100
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Charve 4: What educational approaches are needed to address users needs such
as producers, consultants and county and state governments?

Prloritv -

1 Identify and coordinate user needs for soil survey
information at the local and state levels. Ask states to
report accomplishments in identifying and serving users
needs at the 1994 conference.

2 Develop environmental soil science college curriculums to
meet the needs of the public and private sectors.

3 Develop new training courses for soil scientists and
consultants to expedite the use and understanding of soil
surveys.

Q.,zgg&: What future direction and charges should this commfttee  pursue?

Prioritv ADoroach

1 Recommend that the committee be continued.

2 Recommendations for facilitating KlRA Sol1 Sirrveys.

3 Develop strategy for coordinating lnterdisplinary input
into soil surveys.

In summary, two recommendations that need special attention are:

1.

2.

ReDort oroeress  on committee actb items to the reeional membersl&
USJ

Identify and cRw&nate  users needs for soil survey information at thg
local and state levels. Ask states to reoort accomoUsbments  in
idantifvine~servine  users needs at the 1994 canference.

Neil Smeck, Chairperson, Ohio
Larry Tomes, Vice Chairperson, Michigan
Jim Culver, Nebraska
Alice Geller,  Missouri
Tim Gerber, Ohio
Norman Helzer , Nebraska
K. K. Huffman,  Ohio
Ken Mich, Wisconsin
Delbert Holana, Michigan
Ken Olson, Illinois
William Pauls,  Missouri
Gregg Schellentrager, Iowa
Ray Sinclair, Nebraska
Jim Thiele.  North Dakota
Bobby Vard, Indiana
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NORTH CENTRAL REGION-WORK PLANNING  CONFERENCE
ST. PAUL, MINNESOTA

June 15-18.1992

COMMJTTEE REPORT

COMMJ’JTEE No. 2 GEOGRAPHIC INFORMATION  SYSTEMS

COMMJTTEE  MEMBERS

*Bruce Thompson, SCS, 555 Vandiver  Drive, Columbia, MO 65202
*Al Gieocke, SCS, 375 Jackson Street, Suite 600. St. Paul, MN 55101
*Tom D’Avello,  SCS, 1902 Fox Drive, Champaign, IL 61820
*Jerry Schaar, SCS, 200 4th Street SW, Huron, SD 57350
*lay Bell, MAES, JJ of M, 501 Soils Bldg. St. Paul, MN
*Dale Ceolla.  SCS, 63 Federal Building, Room 693, Des Moines, IA 50309
*Kevin McSweeney,  U of W, 1525 Observatory Dnve, Madison, MN 53706
Ron Luethe, SCS, 220 E. Rosser Ave., Room 278, Bismark, ND 58504
Kim Steffen, SCS. 6120 Earle Brown Drive, Brooklyn Center, MN 55430
Mon Yee, SCS, NHQ, P.O. Box 2890. Washington, DC 20013
Bobby Ward, SCS, 6013 Lakeside Blvd., Indianapolis, IN 46278
Carl Wacker,  SCS, 6515 Watts Road, Suite 200, Madison, WI 53719
Jerry Floren, MAES. 209 Mulberry St. St. Peter, MN
Gregg Schellentrager, SC& 63 Federal Building, Des Moines, IA 50309
Norm Helzer,  SCS, 100 Centennial Mall North, Room 152, Lincoln, NJ3 68508
*Denotes primary committee responsibility

w - How should members of the NCSS provide quality control assurance of soil survey
databases used in GIS by non-cooperators.

I. Through the use of MOU’s  and Cooperative Agreements. It is easy to work with
cooperators. “Take advantage of this opportunity.” Increase communications.

2.

3.

4.

When data is released, it should be dated and archived to be able to determine who got what
and when (quality control and liability potential)

It should be the responsibility of the user to request periodic updates if more than a “single
shot” application. We cannot automatically send everyone updates.

Work with users to get them to request only what they need from 3SD. Avoid “send me
verything” mentality.

5. Could draw from the experience of USGS in distribution of data (procedural matters).

6. STATSGO  should be requested by non-cooperators from NCC with a $500.00 fee.

7. The revised NSH contains guidance and direction on the release of data bases.

RECOMMENDATION:A n  a d v a n c e  d&&&t&& uart o f  t h e  N S H  should.
or to NSH m



s,-tre;;tbtzpe  of hardware is needed for future GIS applications and what storage

“What we buy is out of date as soon as we receive it due to rapid technology changes.”

1.

2.

3.

S~m&e needs expanding rapidly. Digital ortho -- 1 to 2 gigabytes for average county at l-
.

Need to go to CD ROM or optical read/write technology.

Need to get correct hardware designed for specific task. Inefficiencies arise from make-do
efforts. Beefed up PC’s not making it to run UNIX.

4. Get maximum storage available now with expansion capability.

. .EECOMMEhJDA7’ION.  De- use. Get
n’t expect a 10 ~~&xRz to be efw m GRAme current contracts

(&ggtQ  - What strategies would improve the quality and utility of soil survey information
through use of GIS and allied technologies.

1. DEM’s  have excellent potential, Accuracy limited by 30 meter pixel size. Will have 10 or
15 meter resolution in future.

2.

3.

DTM are good in expressing geomorphic landforms at a larger scale.

Need  statistical software to analyze map unit composition better. Need a standard transect
method for MLRA updates.

4. Applications of GIS in soil interps will improve utility of soil survey information.

5. Use of GPS to locate data points and documentation.

RECOMMENDATION: Use this advance t-toe our knowleQz%ld
it. Technwcould  be a cat-amper sound&velop~

Sound

Charge - What technique can be used to assure SSURCO standards are met and certification
can be achieved with various vendors providing services.

1. Ensure that National Instruction 170-303 Second Addition is adhered to: Put standards and
specifications in the contract for digitizing.

2. State needs to play quality assurance role with vendors.

3. Need a sheet by sheet review not just random sample. Some errors on “all” sheets reviewed.

RECOMMENDATION: Establish an MOU with kev State and Fwncies  that are lea&&t. . . .
GIS to @loutthat wtth sponsors w ill meet SCS SSURGO stand&s
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It is recommended that this committee continue to be functional at the next WPC in 1994.
However, the scope of the committee should be narrowed to avoid duplication with the database
and interpretation committees.

FUTURE CHARGES FOR THE NEXT COMMITTEE TO CONSIDER

1. Where should digitizing (scanning) best take place for soil surveys in the future -- Field/state
office, Universities -- vendors or combination.

2. What additional software is needed  to improve use and interpretation of data and assist soil
scientists do a better job.

3. Who maintains the MLRA database for MLRA updating and provides quality control.

4. What type of symbolization is needed in an MLRA update to assure a seamless map.

5. What strategies could be used to expedite the delivery of digital ortho for GIS application.

104
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NORTH CENTRAL SOIL SURVEY CONFERENCE
COMMI’lTEE  3

SOIL CORRELATION AND CLASSIFICATION
JUNE 15-18, 1992

Participants:

Tom Fenton, Iowa Chairperson
Louis Boeckman, Iowa Vice-Chairperson
Jim Culver, Nebraska
Bob Engel,  Nebraska
Jim Former, Nebraska
Richard Gehring, Ohio
Comeilius Heidt,  North Dakota
Mark Kuzila,  Nebraska
Clayton Lee, Nebraska
Ed Miller, Ohio
Dick Paulson, Minnesota
Dennis Potter, Missouri
M. D. Ransom, Kansas
Iarry Ratliff,  Nebraska
Dennis Robinson, Michigan
Ken Vogt, Missouri

Note: Bob Darmody, University of Illinois was not able to be present. So Tom
Fenton represented him as chairperson of this committee.

Charges:

1. How series control section will impact on series differentiae.

It was the consensus of the committee that expanding the series control section will offer:

- It will offer more flexibility in establishing and differentiating new series.

- It will provide the opportunity to split existing series, especially those with different
substratum phases and contrasting surface textures. The decision to split existing series
must be coordinated very closely among user states in order to make corrections in the
Mapping Unit Use File(MUUF).  The major land resource area approach to maintaining
the soil survey information may help in this coordination.

- Judgement must be used by soil scientists to determine when substratum and/or
surface layer characteristics become series criteria. A rule of thumb might be to use
them as needed to capture interpretation or genetic relationships. For example, some
suborders recognize mol\ic subgroups, and this genetic and interpretative feature can be
recognized at the series level.

It is also the consensus of the committee that there is a need to flag new series or substratum
phases from the MUUF between states for consistency. MLRA activities mny help in this
regard. Also need to note any change of substratum phases into new s&es.
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1. How series control section will impact on series differentiae.(Continued)

- NOTE: Series and phases are different
Series have wide range of characteristics
Phase may become series under new series control section criteria

2. How do we need to change correlation procedures to address MLRA correlations.

It is generally believed that present correlation techniques are applicable to the MLRA if they
are adjusted to accommodate a larger survey area. Progressive correlation must be applied
promptly at all levels whether dealing with a county subset, a soil resource area, or a
photoquad. Improved communications, a common standard of documentation, and better ways
of tracking and exchanging information between states and survey are needed. Some
suggestions of the committee include:

Require each survey party within the MLRA to develop map units for the subset being
updated for comparison against the IvlLRA standard.

- For MLRA report, one description of a map unit is sufficient. However if
subset is published (ie. county report of MLRA), we will need one series
description for each county subset. This series description could be from
another county within the MLRA. We would need to reference in each soil
map unit description of a county subset to the legal location of a typical area.

Track and exchange information on composition of map units. These are the named
components, similar components, and dissimilar components. Documentation is
needed for development of the MLRA Legend for the map unit component name.
Transects and lab data are helpful documentation for this.

Route proposed correlations to all states sharing the MLRA prior to their approval

Provide mechanism to maintain uniformity within states and MLRA.

Plan for long term maintenance program and provide for continuing update as new
information becomes available. An example of this could be done by soil association
areas, hydrologic units, watershed drainage systems, etc.

3. How can we better coordiite interpretations during the correlation process.

It was the consensus of the committee that coordination of interpretations must begin early in
the survey. Exiting interpretations should be compared with available data. Potential problem
areas and special needs should be identified and plans made to collect and analyze new data.

The ides of developing central crop yields for each map unit and allowing a range of about
plus or minus 15% around the central value was discussed. There was some concern that a
state yield system may be affected. However, it was generally felt that some flexibility in the
presentation of yield data was needed and the exact approach should be determined by the
steering committees for MLRA’s.
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There is still some question as to who has the final Soil Interpretation Record(SIR)  approval
especially when new SCS programs are involved. This needs to be addressed soon.
Also, the concept of making interpretations directly from the estimated soil properties was
discussed. It was believed that there will continue to be a need to evaluate the interpretations
especially as to their relationship to other soils.

4. Series differentiae  - subdividing the series control section as a means of separating
competing series.

There was limited discussion on subdividing the series control section for series different&
The consensus seemed to be that one should be as general or specific as needed to
quantitatively differentiate competing series. S.,RecLfymg  different parts of the series control
section may be helpful when differentiating WI
series.

m a sod famtly hat has a large number of
The particle size control section may also be used.

5. Develop subgroup criteria to help reduce the number of series in families tbat have
large populations.
series).

(Mollic subgroups in rme-silty,  mixed, mesic Hapludalfs  have 25

There was general agreement that new subgroups are needed in some families. The “Alic”
proposal was mentioned as an example. The use of clay mineralogy criteria in tine-silty and
fine-loamy famrbes was proposed as an altemabve  way of subdividmg some families wltb
large number of series. May consider subdividing senes that narrow the clay ranges within
family classes. Landscape. subgroups may also be useful. The goal is to ensure each series is
a valid and devise additional criteria that would result in more series but reduce the number of
series within those families which have large populations.

6. What future direction and charges should thii committee pursue.

- Better define MLRA operating procedures.

- Develop proposals for improve communications and data share between project
offices.

- Establish a “super steering committee” for land resource regions that will keep abreast
of ongoing a&vibes.  TF
what is going on in all h

will track uniformity between MLRA’s and inform others of
RA’s

- Develop methods for better coordination of interpretations and resource groupings
such as drainage class, water tables, capability subclass, slope groups, etc.

- These methods should also include ways tocoordinate  the use of term with other
professional groups. The soil scientist needs to stay involved because they are
conducting the business of classification and correlation.

The committee proposed the following question should be addressed in regard to
interpretations and use of terms:

__ Do we have some flexibility for local users?
__ How do we monitor the history?
__ How will changes impact old and new interpretations?
__ How will these changes affect the past data.

I
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North Central Soil Survey Work Planning Conference

Committee 4 -- Water Quality--Report

Chair: Robert D. Nielsen, Soil Scientist, Soil Survey
Staff, NSSC, Lincoln, NE.

COMMITTEE CHARGES

Interpretations

1. How can we improve our data bases to better interpret soils for
water quality concerns. What additional or new data is needed.

Responses and Recommendations:

-- Organize publish spatial and tabular soil map unit data according to
their geomorphic and stratigraphic unit occurrence. Provide soils
spatial and tabular soil map unit data by watershed.

-- Validate and verify the soil tabular data (MUIR) and provide data
reliability information. Need to validate data model against measured
soil data. Establish a test area were there is sufficient lab data to
verify and validated MUIR data.

-- Provide a mechanism for storing and retrieving state and local data
into data set for water quality interpretations and information.

-- Acquire services of a soil chemist to help improve the organic matter
information in the MUIR.

-- Identify relationships that may be useful for water quality and other
interpretations.

Iron Oxide relationships to hydraulic conductivity
Clay mineralogy to basic soil properties related to
water quality interpretations.

-- New Data Needs

Soil surface layer temporal and use dependent data and information
to include porosity, bulk density, organic matter content,
structure, infiltration, and runoff.

Subsurface layers data and information to include organic matter
content for all layers, reliable estimates of water table depth and
duration, porosity, and hydrologic conductivity.

Collect soil data and information needed to drive water quality
models. (GLEAMS, EPIC, SPISP, NPURG, etc.)

Collect hydrologic conductivity data by horizon.

-MORE-
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I
2. Based on individual state experiences, what new or additional
interpretations are needed to address water quality concerns. I
Responses and Recommendations

-- Agricultural Waste Management
-- Municipal Sludge Disposal I

-- Include water quality and waste management interpretations
and information in published soil survey manuscripts.

I
3. How cautious should we as soil scientists be in providing
investigations or interpretations for zones deeper than two meters.
What depths should we be comfortable with. I
Responses and Recommendations:

-- Provide only the information that is sufficiently documented and I
identify as to where it is applicable.

-- Include that information in technical descriptions and publications I
and database appendixes.

4. What future direction and charges should this committee pursue. I
RECOMMENDATION: Soil Survey Interpretative needs for Water Quality are
the same or similar to the interpretative needs for other soil survey
interpretations. I
Thus, the consensus of those attendins the committee sessions is to
mercre this committee with the interpretation committee. I

/iz-L-a&
Robert D Nielsen, Chair

I
I
I
I
I
I
I
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1992 North Central Soil Survey Work Planning Conference
St. Paul, Minnesota, June 15-18, 1992

Report of Committee No. 5: Soil Interpretations

Committee Members:

Richard L. Schlepp, SCS, Salina, KS, Chm.

Wayne Bachman, SCS, Huron, SD

Loren Berndt, SCS, East Lansing, MI

Clayton Lee, SCS, Lincoln, NE

Paul Minor, SCS, Columbia, MO

Richard Tummons, SCS, Columbia, MO

Nine additional people attended the meeting.

COMMITTEE CHARGES

1. What criteria and/or interpretations need to be revised
and why?

2. Should soil interpretation records be separated by
MLRA's in order to more accurately describe soil properties
and interpretations?

3. Should the 2 to 10 meter zone be examined using data
from other sources to address water quality concerns?

4. What new data elements need to be

5. What future direction and charges
pursue?
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COMMITTEE RECOMMENDATIONS

CHARGE 1. What criteria and/or interpretations need to be
revised and why?

The land capability classification needs to be reviewed. No
revision may be needed, however, a specific set of criteria
needs to be developed for assigning classes and subclasses.
As an example, should we use the ltclt subclass in the lake
states? Also, there needs to be criteria for reducing the
class on wet soils because of the short growing season.

The committee recommended that capability class and subclass
be coordinated between states during the MLRA update
process.

CHARGE 2. Should soil interpretation records be separated
by MLRA's in order to more accurately describe soil
properties and interpretations?

A consensus of the committee was that separate SIR's for
MLRA's is a good idea. Too much data on a given SIR makes
it difficult to manage. However, the following concerns
were expressed:

1. There should be a need for different properties that
effect interpretations.

2. That they do not create a join problem between MLRA's.

3. There should be an allowance for some overlap, if
practical.

CHARGE 3. Should the 2 to 10 meter zone be examined using
data from other sources to address water quality concerns?

The committee agreed that the 2.to 10 meter zone should be
examined from other sourcee and as part of the MLRA update
procedure. One individual thought that it should be a part
of the MLRA soil survey manuscript and that guidelines and
methodology should be developed for data collection.
Another individual suggested a supplemental report.

(See attached paper on vadose zone data frc:. tizl.:,.,s.)

1.1 1
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The committee recommends that the 2 to 10 meter zone be
examined from other sources as part of an MLRA update with
guidelines developed by NSSC on what level of data
collection would be needed to provide water quality
interpretations.

Assemble for soil survey areas, hydrologic units, and other
areas the point information on 2 to 10 meters that is
applicable to water quality for the vadose zone, prediction
of engineering properties, and the understanding of soil and
landscape evolution. The information should include water
transmission rates, engineering index test results, and
morphological stratigraphic information. The location of
the point sites should be recorded on detailed soil maps.
The data should be made for the immediate locale. Caution
should be exercised in extension of point data to map unit
components throughout a survey area. A geologist or a soil
scientist with a strong background in geology should
participate in any extension of the point data if
publication is planned.

CHARGE 4. What new data elements need to be added to the SIR
or SSSD?

There needs to be a better way to show aspect differences on
the woodland tables. It is not easy to show two plant
communities for a consociation on the woodland tables. An
option that would print woodland information for both North
and South aspects would be useful.

More room is needed for textures and coarse fragment
modifiers in the estimated properties section. Soils that
formed in parent materials with a wide range in coarse
fragment size and amount have more textures than can be
placed on the SIR.

The committee recommends that the information that we
provide should not be limited by the forms we use.

Soils with stones on the surface are difficult to work with
on SIRIs. A method to recognize surface stoniness on the
SIR or in SSSD needs to be developed.

It is recommended that structure and consistence below the
surface horizon be incorporated into the NASIS data base to
provide interpretations for root penetration and water
movement.



There needs to be a review of the way specific criteria for
defining free water is documented on the SIR. Users are
manipulating our SIR data and making interpretations that
are not consistent with the data on specific OSD's.

SIR's need to be open-ended for entering soil properties.
Mechanics for obtaining criteria difficult with current
property limitations.

In order to provide correct interpretations to the user and
with the use of computer models, it is important to keep the
range of soil properties as narrow as possible while still
addressing the variability that occurs in map units. Use
and management have a significant effect on many soil
properties. Consideration should be given to developing
soil property ranges for different land uses, such as
cropland, rangeland, woodland, etc.

Other new elements should include:

1. Water Quality leaching and runoff ratings.
2. Uniform windbreak sites to the SIR.
3. Representative Values for soil properties with wide
ranges.

The SIR is becoming, or has the potential to become, a
complex document that is a duplication of State Soil Survey
Database (SSSD) information. It may be approaching the time
when we should develop reports for desired information from
SSSD and discontinue the use of SIR's as the official soils
record for properties and interpretations. SIR's have
become, or should be considered, an input form for SSSD.

CHARGE 5. What future direction and charges should this
committee pursue?

Committee comments:

1. Examine better and different ways to presen': soil-
woodland interpretations.
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2. Examine ways to emphasize to users of septic tank systems
and other related interpretations about the need for onsite
investigations and proper installation procedures.

3. Defined follow-up by the committee chair on status of
past recommendations in order for the committee to evaluate
the need for additional actions.

4. Phasing out SIRIs. Official soil series data should be
documented on a open ended form to account for expanding
user needs.

5. The committee recommends that the steering Committee
develop specific charges on criteria of interpretations that
need to be revised.



STUDY IN THE USE OF WATERSHED DAM SITE GEOLOGIC DATA TO
ESTIMATE PESTICIDE AND NUTRIENT MOVEMENT THROUGH THE

VADOSE ZONE

This presentation is intended to provide ideas on using data

collected fin the PL-566 Watershed program to develop pesticide

and nitrate movement potentials for vadose zone materials.

vadose zone is considered to be the region between the root

(2 m) and the water table (10 m).

The

zone

Kansas has a total of 116 watersheds covering 11,402,08l_acres

(figure 1) . The data collected during the development of a

watershed has potential for use in providing basic information

concerning the vadose zone materials. The information presented

in this paper is from two watershed dam sites located in

Northeast Kansas (figurel):

A. Dam Site 50 in Watershed 61, Upper Black Vermillion

Watershed located in Nemaha County, and

B. Dam Site 61 in Watershed 43, Elk Creek Watershed in

Jackson County.

The Upper Black Vermillion Watershed has a total of 34 structures

planned on 54,886 acres (figure2). To date 27 structures have

been completed. Dam site 50, located 1.5 miles south and 2 miles

west of the city of Centralia, Nemaha County, Kansas. The

drainage area consists of 8,016 acres.
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location of borings marked. As shown on the soil survey map

(figura 5) , the soils in the area are:

Bs--Burchard-Steinauer clay loams, 6 to 12 percent slopes

Burchard-- Fine-loamy, mixed, mesic Typic Argiudoll

Steinhauer-- Fine-loamy, mixed, (Cal) mesic, Typic

Udorthent

Kb-- Kennebec silt loam-- Fine-silty, mixed, mesic Cumulic

Hapludoll

Ch-- Chase silty clay loam-- Fine, montmorillonitic, mesic

Aguic Argiudoll

The hydrologic group, pesticide leaching potential and land

capability subclass for each soil is shown in the following

:able:

Burchard hydgrp= B LEA= Intermediate LCC= IIIe

Chase hydgrp= B LEA= Nominal LCC= IIW

Kennebec hydgrp= B LEA= Nominal LCC= IIW

Steinauer hydgrp= B LEA= High ICC= IIIe

On the Dam and Emergency Spillway Profile for site 50 (figure@,

the boring logs provide information concerning the Unified

Classification, the depth to water tables (if any), depth to

bedrock (if any), and horizons sampled for lab analysis.
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The SCS-ENG-127, Materials Testing Report (figures7 and 8),

records the density, void ratio, permeability, percolation, and

specific gravity along with other pertinent data. Permeability

is recorded as feet/day.

Sample B-15 was taken from the Kb- Kennebec silt loam map unit.

The soil is logged as CL to a depth of 35 feet with a water table

at 20 feet. Limestone bedrock was encountered at 45 feet. A

sample was then taken at a depth of 13 to 14.7 feet. The

permeability of the sample, based on lab results, (figure7), is 4

x 10 -4 feet per day (.OOOZ in/hr). No loading pressure was

stated on this test.

Sample B-202 was taken from the Bay-Burohard-Steinauer  clay

loams, 6 to 12 peraent slopes map unit. The soil was logged as

CL and CH to a depth of 15 feet. This boring was sampled at a

depth of 0 to 10 feet. The permeability of the sample, based on

lab results, (figure 8) is 1 x 10 -5 feet per day (.00005 in/hr).

No loading pressure was stated on this test.

ELK CREEK WATERSHED

Dam site 61 was built in section 22 T16S R14E (figure3). Figure 9

is a topographic map of the site with the dam center line and the
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Sample 304-l (figure12) was taken at the 4 to 6 foot depth. The

permeability was determined by the lab to be .5405 feet per day

(.270 in/hr) under a loading pressure of 4000 lbs and 18 x 10 -5

feet per day (0.00009 in/hr) under a 16,000 pounds load.

Sample 304-2 (figure13) was taken from the same hole at a depth of

8 to 9.7 feet. Permeability was reported as 4.9 x 10 -4 feet per

day (2.45 x10-4 in/hr) under 8000 pounds load.

And Sample 304-3 (figure14), taken below the water table at 17 to

19 feet, had a permeability of 1.8 x 10 -3 feet per day (9x10-4

in/hr). Note the high initial void ratio of this sample. This

sample is very permeable with no apparent consolidation.

Samples 304-l and 304-2 were naturally preconsolidated prior to

testing. This was determined by consolidation tests and

reflected by the lack of permeability results in the 2000 and

4000 pounds load columns.

DISCUSSION OF PERMEABILITY BATES AND PESTICIDE AND NITRATB

MOVEMENT

How can the use of PL-566 boring data be useful in the

development of a pesticide and nitrate management plan?

The Unified Classification can assist in determining

pesticide and nitrate movement (i.e. correlation of permeability

rates to pesticide and nitrate leaching), and locate strata6 of

high permeability materials and low permeability materials.
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COtMITTEE 6 - SOIL SUBVEY DATABASeS  P2BAffiES)

1. What are the future software database needs that would benefit
either the State Soil Survey Database (SSSD) or soil survey
prograae available to field sol1 eclentlste  (DOS or UNIX)?

1) Easy transfer capability with other UNIX and non UNIX
databases 00.9.
2) Ceoreferenclng of observations.
3) A working Pedon Program and the computers to run the program.
4) Analysis of laboratory characterization data through
.%iSD/NASIS  (need data in relational database format).
5) Storage of site specific observations and information.

- Program to determine land capabillty  classlflcatlon to
eliminate discrepancies between states.
- Support, uhlch eliminates harduare  compatibility problems, with
the release of new software that uses utllltles such as Vermont
Vlevs.
- DOS version of the P&Ion Program (field documentation and
analysis).
- Incorporation of the crop yield database (SOI-1) into
SSSD/NASIS.
- Incorporation of Sol1 Potential Indexes @PI) into SSSD.
- Transect module with statistics package,
- Explore improved data input hardware/software.
- Improved teleconknunlcatlon capabllltles for all users.

2. Outside of cooperating agencies, who are the user8 of the sol1
eurvey  lnformatlon in your state, and what lnfonnation 1s being
requested?

- Consulting firms uantlng  both digital and attribute data for
STATSCO.
- Loan offices, private assessors, and land management firms,
requesting yields, capability class, and texture.
- Consultants and state regulatory agencies, requesting MUIR
data, California Bearing Ratio. trace minerals, and heavy metals.
- Planning agencies or bureaus, assessors and appraisers,
agrlconsultants, producers, engineering flrms, environmental
agencies, and private companies.
- COE - HUIR  data, FB - hydrlc data. munlclpalltles - attribute
data and soils for taxation, and U. of I. Dept. of Engineering -
index properties for hlghuay design (thesis).

3. Yhat are the future antlclpated needs for storing database
lnfonnatlon? What eyateaw (hardware) would be best to use7

1) Network access to the database not only for NCSS but for all
users for data access and for selected users data addition and

122
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correctlon. Thls could be done using text oriented, hierarchical
(hypercard) filing software and emall type system.
2) Read/write optical disks.
3) Faster computers vlth mOre RAM and larger mass storage
capability. Better back-up routines and equipment vhlch produces
trustable restores.
4) CD ROM for more permanent data.
5) Automatic update of all levels of databases.

4. Are the users of sol1 survey software program8 receiving the
needed  tralnlng to use databaw,  program67  Uhlch training
programs have worked and which have not?

- Initial training for area soil scientists on SSSD has been
sufficient.
- One on one training vith hands on experience 1s best form of
training.
- With the release of FCCS, soils training needs to be better for
field office personnel.
- Training for most field, area, and state office people Is
inadequate. Training has been given to the administrators.
- Some trainers are poorly trained and/or are poor Instructors.
- Training seems to have become a 'TURF' battle betveen the state
office and area office. Area office wants to do the training in
the area, but are not alvays qualified.
- Best form of training is one day sessions vlth user vorklng
vlth their data, not a generic data set.
- Training has been limited vlthin state, but that vhlch has been
given has been In small groups or one on one as softvare Is
distributed.
- CAHPS training, at least in IL. vas a fiasco.
- Softvare training should be user friendly to the point that
training on the softvare 1s not needed.
- Soil survey training (softvare) should be on the state "core"
program for specified employees, i.e. first or second year
employees.

5. What future direction and chargea should thle comlttee
pursue?

1) Hust continually address current and future softvare and
hardvare needs.
2) Revlev past recwnendatlons and Implementations: needed
changes to insure follov-up. May be need to revlev only one or
tvo charges In more detail.
3) Need to promote more training In use of soils data, basic
computer operations, and softvare use (DOS. HS-Wow. ?r%iude,
UNIX, etc,).
4) Gather and distribute information on types of data needed,
need for application softvare. and Innovations In SSSD
applications being used,



5) Needs to provlde access of the soil database to users outside
NCSS.

- With release of NASIS, this cofmnittee  could become a useful
instrument to help address any problems with NASIS or Its use in
the field.
- Opening of the system. Need to have ability to extract data
and interpretations applicable to the local geographic unit
(farm, forest parcel, urban site).
- Liaison or representative with database gurus (Ft. Collins).
Current Is by default rather than design.

6. A standards committee Malred by C. Steve iiolzhey.  Assistant
Director, Hssc. Lincoln, Nebraska) was established at the 1991
National Cooperative Sol1 Survey NSS) meeting. Part of this
group’s charge is the sddltlons/changes/deletlons  of data
elements and/or their properties for use by NCSS se&era. What
issues need to be addressed before this group can beccim
functional? What procedure should bs established to ensure the
timely enhancement and/or additions of data elwents?

- I’m not sure what issues need to be addressed, however I
believe the membership of this committee needs to be broad enough
to insure that any standards being  proposed by groups or
individuals outside of SCS have an opportunity to be funnelled to
the group. There may be Important groups that this committee Is
missing, because they are not represented on the committee.  All
cooperators of the NCSS should be made aware of this group and
its responsibilities In order for this group to work effectively.
- A complete list of current data elements and definitions could
be sent to all cooperators with comnents. One way this group
could function would be to have all future additions, deletions,
or changes to data elements come before this committee at set
perlod of time (either  two, three, or four times per year) for
action. Results of actions would be sent to all cooperators,
- The new ccnnmittee needs line of comnunlcation to funnel needs
to proper database staff.
- A streamlined process with a check by Quality Assurance and a
check for compatibility  with SSSD modules needs to be established
or promoted.
- A standing national committee is needed with representatives
from: a) NSSC. (NSSL,  SQA, SGIS): b) state labs; c) state
cooperators; and 



1
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

&ilI Location of Meeting Chairman

1955 Missouri
1956 Michigan
1957 Illinois
1958 Wisconsin
1959 Kansas
1960 Indiana
1961 North Dakota
1962 Ohio
1964 Nebraska
1966 Iowa
1968 Minnesota
1970 Illinois
1972 South Dakota
1974 Missouri
1976 Michigan
1978 Wisconsin
1980 Indiana
1982 North Dakota
1984 Kansas
1986 Ohio
1988 Nebraska
1990 Iowa
1992 Minnesota

Ableiter, Aandahl
Westin
Bartelli
Bidwell
Rogers
Elder
Engberg
Riecken
Nelson
Ulrich
Mitchell
Fehrenbacher
Bannister
Scrivner
Harner
Hole
Sinclair
Patterson
Roth
Smeck
Culver
Fenton
Giencke

Record of North Central Soil Survey Conference
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MAILING LIST FOR NORTH CENTRAL REGION 3
July 7, 1992

Hugh Allcon
USDA-SCS- P.O. Box 6567
National Cartographic Center
Fort Worth- TX
76115

Dr. James Anderson
Department of Soil Science
501 Soil Buildin
1991 Upper Buford Circle
University of Minnesota
St. Paul-MN
55108

Wayne J. Bachman
Soil Conservation Service
200 Fourth Street- SW
Huron- SD
57350
605=353=1810

Steve R. Base
SCS- USDA- MNTC- Room 152
100 Centennial Mall North
Lincoln- NE
68508-3866

Otto W. Baumer
SCS- USDA- MNTC- Room 152
100 Centennial Mall North
Lincoln- NE
68508-3866
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Albert Beaver
616 Van Hise
University of Wisconsin
Hadison- WI
53706

Francis Belohlavy
Federal Bldg.- Room 152
100 Centennial Mall North
Lincoln- NE
68508-3866
402143715322

Loren Berndt
Soil Conservation Service
1405 S. Harrison Rd.- Room 101
East Lansing- MI
48823-5202
517-337-6679

Dr. Thomas Bicki
Turner Hall- Dept. of Agronomy
1102 S. Goodwin Avenue
Urbana- IL
61801

Jerry Bigham
Department of Agronomy
Ohio State University
Columbus- OH
43210

James G. Bockheim
Department of Soil Science
University of Wisconsin
Madison- WI
53706

William D. Broderson
SCS- USDA- SSQA
100 Centennial Mall North
Lincoln NB
68508-3866
402943715353

Louis Boeckman
Soil Conservation Service
210 Walnut Street
693 Federal Building
Des Moines- IA
50309
515-284-4354

Jeffrey Bruggink
Huron-Manistee National Forest
421 South Mitchell Street
Cadillac- MI
49601
616=775=2141

Lester J. Bushue
Soil Conservation Service

1902 Fox Drive
Champaign- IL
61820

Ricky Bigler
SCS- USDA- SSIG- Room 152
100 Centennial Mall North
Lincoln- NE
68508-3866
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John Cain
Dept. of Natural Resources
Box 7921
Hadison WI
53707

Tom D'AvellO
Soil Conservation Service
301 North Randolph Street
Champaign- IL
61820
217=398=5293

Dale Ceola
Soil Conservation Service
210 Walnut Street
693 Federal Building
Des Moines- IA
50309
515=284=4354

Terence H. Cooper
Department of Soils
University of Minnesota
St. Paul- MN
55455

Don Deal
USDA-SCS- P.O. BOX 6567
National Cartographic Center
Fort Worth- TX
76115
817=334=5292

John C. Doll
soil Conservation Service
1902 Fox Drive
Champaign- IL
61820

James Crum
Bob Engel

Dept. of crop 8 Soil Sciences
SCS- USDA- SSQA- Rm 152

Hichigan State University
100 Centennial Mall North

East Lansing- MI
Lincoln- NE

48824
68508-3866

517=355=0213
402-437-5659

James R. Culver
SCS- USDA- SSQA- Rm 152
100 Centennial Mall North
Lincoln- NE
68508-3866
402-437-5353

T. E. Fenton
Department of Agronomy-ISU
2407 Agronomy Hall
Ames- IA
50011

Robert Darmody
Department of Agronomy
University of Illinois
Urbana- IL
61801
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Paul Finnell
USDA-SCS
760 S. Broadway
Salina- Kansas
67401
913=823=4555

Jerry Flixen
WABS
209 B. Mulberry St
St. Peter- MN
56082
507=931=2530

W. Richard Folsche
SCS- USDA
P.O. Box 6567
Fort Worth- TX
76115

Jim Fortner
SCS- USDA- SSQA- Rm 152
100 Centennial Mall North
Lincoln- NE
68508-3866
402=437=5353

Don Franzmeier
Department of Agronomy
Purdue University
Lafayette- IN
47907

Earling E. Gamble
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IIIIIIIIIIIIIIII
IIIA Summary of the 1992 North CentralSoil Survey Conference Survey Questions 

- K.R. Olson

Question 1: Should we continue to hold the Bi-Annual NC Soil Survey Conference?YES: 49NO:

1 (wanted an Annual Regional SS Conference)

Question 2: Should we continue the joint USDA, S/CSand Ag. Exp. Station meetingformat?YES: 50
NO: 0Question 3:Please rate the current structure of the NCSSC (5 

= excellent,Sand 1 = poor).I&&g=122.533.54(:oSanswer041 (?)141 (72343)Mean= 3.5Median = 4.0Question 4:Is the current meeting format effective?YES: 38
NO: 8
SOMEWHAT: 

1 (?)NoSanswer: 3Question 5:Should a full day be devoted to a field trip?YES: 43
NO: 4
NoSanswer: 3Question 6:Should more meeting time be devoted to committee work?YES: 32

NO: 13
NoSanswer: 5

1*1IV



Question 7: Should the MNTC staff address the status of current NCSSC
recommendations and action items at the next meeting?

YES: 49
NO: 0
No answer: 1

Question 8: Suggestions for change:

-

-

-

-

-

-

-

-

-

-

-

Summarized by subject area (including overlapping and conflicting views).

NCSSC Structure

More time is needed for committee work.

Charges should be sent to committee member sooner.

NCSSC should be where we discuss the NCSS program and process.

MNTC staff should address recommendations, follow-up, and follow through.

Make sure all attendees are assigned a committee in advance.

All participants should be able to comment on all committee charges in advance.

Other cooperators and users should be invited to participate in meeting.

Charges should include more description of problems.

A presentation or overview of the problems associated with each charge would be

helpful.

Many committee members were concerned about the apparent lack of implementation

of recommenced actions.

Committee sessions are the heart of the meeting.

If more specifics were discussed, more valid or practical resolutions or action

statements could be produced.

Less discussion of the “status of various staffs.”
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Consider using TQM or nominal group setting approach with firm charges.

Less time for special speakers.

More time to discuss specific charges, more direct time for recommendations to

become action items.

Have staff report back on actions taken related to previous committee

recommendations and distribute follow-up information to all in “off’ year.

Less time on presentations.

Rotate schedule of presentations so you can attend those sessions of interest to you.

Need break-out of state cooperators.

Need 5 to 10 minute breaks every hour.

More time needed for brainstorming on issues.

Explore possibility of a joint meeting with another region.

Follow-up needed on status of previous NCSSC recommendations.

Current meeting format should stress identification of problems, proposals for

resolution and presentation of proposal to appropriate staff.

All participants should be given an opportunity to suggest charges for all committe

es early in process.

Let all participants respond to charges of all committees.

Let planning committee sift through suggested charges and forward to committee

chairs.

Let the committees have time to discuss and sort out comments to develop proposals

to forward to appropriate staff.
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Representatives of MNTC and NSSC should be on steering committee.

Select a theme and have speakers address that theme or issue.

Report progress on charges.

Several charges (this year) were addressed by committees outside of the pertinent

committee. Re-direct these responses to the pertinent committee.

Need follow-up and reporting of results of committee recommendations.

More thought and time needs to be spent on committee charges.

Shorten field trip by reducing repetition. One or two pits are sufficient with more

information provided on soil resources and management.

Issue committee charges to committee member earlier so members may respond in

a timely manner.

Have a state conservationist in the region attend.

Invite ARS Hydrology and Tilth laboratory staff as well as any field type researchers.

Need to wrap up by noon on final day.

Conference was well organized and coordinated.

Less presentations and more active committee work.

Have an annual meeting and a follow-up of committe- recommendations.

Limit the number of charges but take them seriously and implement.

Continue meeting and exchanging views even without committee work. Could still

make recommendations.

Have an annual meeting to help keep members better informed and providing input.

Follow recommendations of Committee 1.
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-

-

-

-

-

-

-

-

Extend the program to 4 or 4.5 days to permit discussion and work by committee.

Each regional SS conference should have 3 of the 6 committees that are identical.

Use committee reports to encourage action by National SSC.

Have National SSC address NCSSC recommendations.

If Ag. Exp. Stations are to continue to be a part of National Cooperative Soil Survey,

it would seem appropriate for AES to budget for this meeting on a bi-annual basis.

Committee charges would be action items. Most charges are very shallow and too

broad to address in short time available to the committees.

NCR-3 breakout should be scheduled at a time not conflicting with people who ha

ve planes to catch (evening?).

Time for committee meetings should be doubled.

Thursday morning committee report session was excellent.

A full day field trip is too inefficient.

Continue focus on developing and implementing committee charges.

Highlight development of pro-active approach for (1) communication among

cooperators, (2) basic and applied research program to refine and extend use of the

extensive body of soils information, and (3) identify contributions NCSS can make to

issue beyond traditional domain of operations.

Follow through on what actions were taken on committee recommendations would

be an improvement.

Have meetings between cooperators on MLRA updates with the NC region (at this

conference).
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- This conference is not a “work planning conference.” It used to be. It has evolved

into a display of agency activities.

- Committee charges should have the majority of time. “General session” topics should

be held to a minimum.

sted Subjects for Next NCSSC

1. Erosion

2. GIS

3. Digitizing tools

4. Panel on MLRA procedures

5. Committee to address our effectiveness with users.
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NORTH CENTRAL SOIL SURVEY CONFERENCE

OF THE NATIONAL COOPERATIVE SOIL SURVEY

PURPOSE, POLICIES AND PROCE,- DURES

1986 (REVISED)

The purpose of the conference is to bring together North Central States
representatives of the National Cooperative Soil Survey for discussion of technical
questions. Through the actions of committees and conference discussions, experience
is summarized and clarified for the benefit of all; new areas are explored; procedures
are proposed; and ideas are exchanged and disseminated. The conference also
functions as a clearinghouse for recommendations and proposals received from
individual members and state conferences for transmittal to the National Cooperative
Soil Survey Conference. It also acts on recommendations from the national
conference and other regional conferences.

I
I
I
I
I I. Purpose of Conference.

I
I
I
I II. Membership.

I
I
I
I III. Meetings.

I A. Time of Meetings.

I
I
I
I
I 147
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Participants of the conference are the soil scientists of the North Central Region (Ill.,
Ind., Iowa, Kans., Mich.,  Minn., MO., Nebr., N. Dak., Ohio, S. Dak., and Wise.) which
the cooperating agencies wish to send (each agency shall notify the Head, MNTC
Soils Staff, of any changes in its representatives), and a representative of the SCS
National Headquarters Soil Survey Division. Any soil scientist or other technical
specialists of any state or federal agency or private enterprise whose participation
would be helpful for particular objectives or projects of the conference may attend.
Interested persons in the host state are also welcome to attend.

The conference will ordinarily convene every 2 years in even-numbered years.
Time of year is determined by the conference chairman. Additional meetings may
be called by request of the steering committee or the conference with the
administrative approval of the participating agencies.



B. Host State.

The host state is determined two meetings in advance: (e.g., the 1986 conference
selects the host state for 1990, the 1988 conference selects the host state for 1992,
etc.). During the conference business meeting invitations from the various states
are considered and voted upon. A simple majority vote decides the host state.
The conference may be held at any suitable location within the host state.

C. Separate Meetings.

The North Central Regional Committee No. 2 (NCR-3) on soil surveys generally
will meet during the conference. Concurrently, soil scientists of the other
cooperating agencies will meet to discuss their problems.

IV. Officers and Steering Committee.

Officers rotate among agencies. That is, the chairman must be of a different agency
than the past chairman. Similarly, the secretary must be of a different agency than
the past secretary. At each biennial conference a secretary is elected for the
succeeding conference. The secretary becomes chairman when their successor is
elected. When an officer is unable to complete their term of office, the steering
committee shall appoint a successor.

A. Chairman.

The chairman is from the host state. Responsibilities include the following
(specific tasks may be delegated to the secretary):

1.

2.

3.

4.

5.

6.

Functions as head of the Steering Committee.

Plans and manages the biennial conference.

Determines, with assistance of the steering committee, the kinds of
committees, selects the committee chairmen and assistant chairmen,
formulates and transmits charges to committees, and appoints committee
members.

Issues announcements of and invitations to the conference.

Writes the program and has copies prepared and distributed to the
membership.

Makes necessary arrangements for: food and lodging accommodations; special
food functions; meeting rooms (including committee rooms); and local
transport for official functions.

1.48
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7. Provides for appropriate publicity for the conference.

8. Presides at the business meeting of the conference.

B. Secretary.

The secretary is from the state that will host the succeeding biennial conference.
The secretary for the succeeding conference is elected by simple majority vote
after the host state is chosen for the meeting to be held in 4 years. Nominations
for secretary come from the floor.

Responsibilities of the Secretary Include the Following:

1. Assists in the planning and management of the conference.

2. Assists in the selection of committee chairmen and assistant chairmen and in
the selection of committee members.

3. The committee will meet once after the business meeting of each conference
and may meet at other times if necessary.

4. Most of the committee’s communications will be in writing. Copies of all
correspondence between members of the steering committee shall be sent to
each member of the committee.

5. The steering committee assists in the selection of special participants in a
specific regional conference.

6. The steering committee assists in the formulation of charges to committees.

7. The Head, Soils Staff, maintains the conference membership list and
distributes it to the incoming chairman.

D. Advisors,

Advisors may be selected by the steering committee or the conference.

E. Committee Chairmen.

The chairman of each committee is selected by the conference chairman.
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V. Committees.

A. Most of the technical work of the conference is accomplished by duly constituted
committees.

B. Each committee has a chairman (committee chairmen are selected by the
conference chairman). A secretary, or recorder, will be selected by the
committee chairman.

C. Each committee has an assistant chairman who succeeds to the position of
chairman for the following conference.

D. The kinds of committees, and their members, are determined by the conference
chairman. In selecting committee members consideration is given to expressions
of interest filed by the members, suggestions of the steering committee, efficient
continuity of the work, and the technical proficiency of the members of the
conference.

E. Each committee chairman shall give a verbal summary at the designated time at
each biennial conference. These committee reports shall be written by the
committee chairman as per instructions from the steering committee. The report
shall have a statement on the action taken on it by the conference. Chairmen of
committees are responsible for submittal of one camera-ready copy of committee
reports to the secretary within 30 davs of the conference.

F. Much of the work of committees will, of necessity, be conducted by
correspondence between the times of biennial conferences. Committee chairmen
are charged with responsibility for initiating and carrying forward this work. They
shall provide their committee members with the charges as directed by the
steering committee, and whatever additional instructions they deem necessary for
their committees to function properly. Chairmen should initiate committee work
at the earliest possible date.

VI. Representation to the National Soil Survey Conference.

Representatives to the steering committee for the National Cooperative Soil Survey
Conference will be the Head, Soils Staff, MNTC, and a state delegate from the
previous host state for the North Central Soil Survey Conference. the state delegate
will be chosen during the NCR-3 separate session. Delegates to the National
Cooperative Soil Survey Conference will be the Head, Soils Staff, MNTC, one state
soil scientist, and twostate representatives (with appropriate administrative approval).
The state soil scientist and state representatives will be chosen by simple majority
vote during the separate sessions.

1.50
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VII. Historical Record.

A cumulative file of conference programs shall be turned over to each incoming
conference chairman.

VIII. Amendments.

Any part of this statement of purposes, policy, and procedures can be amended at
any time by simple majority vote of the participants attending the business meeting.
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Board bus for Management System Evaluation Area
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GEOLOGY AND WATER-SUPPLY POTENTIAL OF
THE ANOKA SAND-PLAIN AQUIFER, MINNESOTA

By J. 0. Helgesen and G. F. Lindholm

I ABSTRACT

Intensified land development on the Anoka sand plain nec-

essitates a better understanding of the hydrogeology of the

surficial outwash deposits of the area. The Pnoka sand-plain

aquifer consists of outwash attributable to two different ice

lobes. Predominant grain size of the upper outwash decreases

and sorting coefficient increases from west to east. Till

or lake deposits underlie most of the surficial outwash. In

some areas, these deposits are absent and the aquifer is

directly underlain by bedrock, mainly sandstone. Preliminary

study indicates that parts of the aquifer may yield several

hundred to more than 1,000 gallons of water per minute to

properly developed large-diameter wells. Storage in the aqu:~-

fer is estimated to be 2,000 billion gallons and annual with-

drawals approaching 250 billion gallons may be sustained.

More detailed analysis is essential for proper management and

optimum use of the resource.

I INTRODUCTION

The Anoka sand plain (of Cooper, 19.35 and Farnham, 1956)

and associated valley-train deposits along the Mississippi

River constitute an area of about 1,300 square miles of

8



surficial outwash in east-central Minnesota (fig. 1). Being

a hydrogeologic unit, the outwash is herein referred to as the

Anoka sand-plain aquifer. As used in this report, the name

"Anoka sand plain" includes the valley-train deposits. Be-

cause of the proximity of the sand plain to the expanding

Minneapolis-St. Paul metropolitan area, Its hydrogeologic

significance merits consideration.

Water withdrawals from the Anoka sand-plain aquifer are

largely from small-diameter wells, 20 to 50 feet deep, which

yield less than 20 gpm (gallons per minute). Yields of up to

several hundred gallons perminute are generally obtained

from confined drift aquifers, which underlie the surficlal

outwash (drift thickness ranges from about 50

or from Paleozoic and Precambrian sandstones,

the eastern two-thirds of the study area.

to 300 feet),

which underlie

Intensified land use on the Anoka sand plain will in-

crease water requirements. As this area is subjected to the

inevitable stresses of development, the appraisal and wise

management of its water resources becomes increasingly im-

portant. The Anoka sand-plain aquifer, being unconfined, re-

quires particularly careful attention to protect It against

uncontrolled storage depletion, diminution of recharge, and

pollution by man's activities.

The purposes of this study are to describe the geology

of the Anoka sand-plain aquifer and to provide a first approxi-

mation of its water-yielding capability. The report is based

9
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Figure 1. - location and extent of the Anoka sand plain.



primarily on about 200 test holes augered by the U.S. Geol-

ogical Survey as a part of regional water-resource investiga-

tions (Lindholm and others, 197_). Some auger-hole data in

the extreme southern part of the study area were obtained

from Minnesota Highway Department records. This study is not a _

-

comprehensive evaluation of the aquifer but provides basic

geologic and hydrologic information for future investigators,

water planners, users, and managers.

I

East-central Minnesota was subjected to several ice ad-

vances during Pleistocene glaciation (Wright and Ruhe, 1965),

resulting in a variety of glacial deposits and geomorphic

features. The Anoka sand plain was recognized by Cooper

(1935)  as being primarily of glacio-fluvlal  origin. The sur-

face of the sand plain is flat to moderately undulating and

slopes generally southward. Major topographic highs are "till

islands" protruding above the general outwash surface, whereas

lows are typically areas mantled by organic soils.

The sand plain is bounded in large part by red-brown or

gray till (fig. 2). Red-brown sandy till was deposited by ice

of the Superior lobe, which entered the area from the north-

east. Gray silty till was deposited by ice of the Grantsburg

sublobe, which later entered the area from the west.

For purposes of defining the Anoka sand-plain aquifer,

!its lower limit is chosen as the uppermost relatively
11
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Figure 2. - Surficial geology of the Anoka sand-plain area.
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Figure 3. - Distribution of materials underlying the Anoka sand-plain aquifer.
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the water table, it is generally oxidized to a yellow-brown

color. Although surficially the outwash is predominantly very

fine to fine sand over most of the area (Cooper, 1935; Farn-

ham, 1956), distinct,textural variations are evident in the

subsurface (fig. 4). Test augering and sieve analyses in-

dicate that the gray outwash in the western third of the

area and along the Mississippi River is predominantly medium

to very coarse sand (diameters 0.25 to 2.0 mm) and contains

considerable amounts of gravel. The sorting coefficients of

nine samples range from 1.30 to 3.36 and have a median of

1.93. Sand in the central third of the area is predominantly

medium (diameters 0.25 to 0.50 mm). The sorting coefficients

of 11 samples range from 1.11 to 2.74, and haT-e a median of

1.40. In the eastern third of the area, sand is predominantly

very fine to fine (diameters 0.125 to 0.25 mm). The sorting

coefficients of 19 samples range from 1.05 to 1.71 and have a

median of 1.30.

1 WATER-SUPPLY POTENTIAL

Area1 variations in saturated thickness of the Anoka

sand-plain aquifer (vertical distance between the water table

and the uppermost relatively impermeable unit thicker than 5

feet) are delineated in figure 5. Elongate trends of the

thicker outwash areas probably indicate the location of major

late Pleistocene drainageways. Based on saturated thickness

and an overall specific yield of 0.25, the aquifer is

16







system, detailed analysis of the system would be needed to

optimize development of the aquifer.

In addition to its own water-supply potential, the Anoka

sand-plain aquifer is important with regard to underlying

aquifers. Underlying sandstone units form part of the north-

western flank of the Twin Cities artesian basin, from which

large quantities of water are withdrawn. Direct hydraulic

connection between the surficial and bedrock aquifers occurs

in some areas. Although the red-brown sandy till in much of

the area forms the lower boundary of the surficial aquifer,

it may be sufficiently permeable to permit a significant

amount of vertical leakage down to underlying aquifers. Any

development affecting the quantity or quaiity of water in the

Anoka sand-plain aquifer could, therefore, affect quantity or

quality in underlying aquifers. Because of the complexities

of the total hydrologic system, additional data and a model

study might be necessary to adequately evaluate the response

of the system to ground-water development.

-

I

The Anoka sand-plain aquifer consists largely of gray

outwash (Grantsburg sublobe origin) directly underlain in much

of the area by red outwash (Superior lobe origin). Although

the gray outwash is generally well sorted, it is progressively

better sorted and finer grained from west to east. The sub-

surface textural variations suggest a western source of the

21
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gray outwash and support a glacio-fluvial origin, as described

by Cooper (1935). Red-brown till, gray till, and red-brown

lake deposits, form the lower boundary of most of the Anoka

sand-plain aquifer. Some areas of direct hydraulic connection

exist between the surficial outwash and underlying bedrock

aquifers.

In places, large quantities of water are potentially

available from the aquifer. Although saturated thickness and

estimated well yields vary widely throughout, the aquifer as

a whole is a valuable, little developed, source of water.

Additional, more detailed, study of the hydrologic system

is necessary to best develop the Anoka sand-plain aquifer.

Basic to further study would be the acquisition of more data

concerning hydraulic properties of the aquifer and adjacent

geologic units; location and effects of hydrologic boundaries;

ground-water recharge, discharge, and movement; and ground

water - surface water relationships. With this information, the

hydrologic system could be analyzed by a model to aid in its

practical development and management.

--
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- ANOKA SAND PLAIN

. . . .
a. ran 1

A key success of the Anoka Sand Plain Demonstration Project
during the past year has been the excellent cooperation that
has occurred between the project and many local, state, and
federal agencies and organizations. Listed below are the
groups and agencies that the project has worked with during
the past year:

Federal-

Agricultural Research Service (ARS)
Agricultural Stabilrzation and Conservation Service

(ASCS)
Management System EvaluationArea (MSEA - Northern

Cornbelt Sand - Plain)
Soil Conservation Service (SCSI
U.S. Geological Survey (USGS)

--
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State-

Anoka Sand Plain Research Farm
Board of Water and Soil Resources (BWSR)
Minnesota Department of Agriculture (MDA)
Minnesota Department of Health (MDH)
Minnesota Department of Natural Resources (DNR)
Minnesota Department of Transportation (MNDOT)
Minnesota Extension Service (MES)
Minnesota Geological Survey (MGS)
Minnesota Independent Crop Consultant Association

(MINCCA)
Minnesota Irrigators Association
Minnesota Pollution Control Agency (MPCA)
State Planning Agency (SPA)
University of Minnesota (II of M)

Local-

Anoka Sand Plain Association of Soil and Water
Conservation Pistricts  (ASP - SWCD's)

East Central Minnesota Irrigators Association
Independent Crop Consultants
Isanti City Public Works
Minnesota Potato Growers Association
Sherburne/Wright  Counties Soil Survey Update
Soil and Water Conservation Districts (SWCD's)

Benton
Isanti
Sherburne
Stearns
Wright

The preceding list of agencies and groups represent those
that the project has had a direct working relationship with.
There are agencies that have devoted a significant amount of
time and energy to the project (ASCS, MES, SCS and the
SWCD's). Others have either included the project in their
activities or have been included specifically in project
activities.

b.

Information and educational activities played a major part
of project activities during the year. An interagency
information and education cosnnittee was formed and helped to
organize and complete many programs. The Plan of Operations
has many items that directly relate to informing and
educating producers, agencies and the general public.
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Some specific informational and educational activities
include:

1. Tours

The project directly sponsored 10 tours in
cooperatioi*with  MSEA, the Tri-County Conservation Project,
the Minnesota Association of Professional Soil Scientist
(MAPPS) and local MRS. SCS and SWCD staffs.

ii. On 3 tours the Anoka Sand Plain Association
of SWCD's provided monetary support.

iii. The Sherburne Soil Survey Office and the
project jointly conducted 2 tours.

listed aboz:
A total of 550 people attended the tours

2. Informative Talks

There were 7 presentations given to agricultural related
groups.

3. Slide Show

A twenty minute slide presentation was created jointly by
the project staff, MES and SCS. A brochure to accompany the
slide show is being prepared.

4. Newsletter

A project newsletter was initiated and there were 3 issues
published. 2 directories of project participants involved in
demonstration activities and related research p:rojects were
published.

5. Media Coverage

Local media coverage involved 1 television
station, I'radio stations and 7 newspapers.

ii. Road signs were developed and printed to be
installed at each demonstration project participants farm.

6. Data Transfer

1. An automated weather station site (Snotel)
was established to act as a pilot to determine the
applicability of this technology for global wa-rming and
water quality related programs.
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ii. Weather stations located at P.ice and the
Snotel site near Becker collected data and this information
was disseminated to cooperative agencies and project
participants for irrigation water management activities.

7. Farm*A*Syst

1. Farm*A*Syst is being used as an assessment
and educational tool to determine potential vulnerability of
farmstead activities to groundwater contamination.

ii. The project cooperated with Extension Service
of both Minnesota and Wisconsin, Environmental Protection
Agency, and SCS to field test Farm*A*Syst.

iii. Due to completed Farm+A*Syst assessments 6
producers have made changes and 1 is planning a change in
farmstead activities related to potential contaminants and
groundwater quality.

C .

In this .the first full year of project activity for the
project there were major accomplishments made by
participating producers in the implementation of Best
Management Practices. Tables V-c.1, V-c.2, V-c.3, V-c.4, V-
C . 5 , V-c.6 and V-c.1 which are attached to this report in
Appendix I, list the numbers and acres of activities related
to specific areas of concern.

Complete nutrient management plans were developed and
implemented on 52 farms for 7851 acres. Project staff,
county office personnel and consultants assisted with these
plans. The plans that were implemented used University of
Minnesota (U of M) recommendations for nitrogen, phosphorus
and potassium. All of the sites represented a high leaching
potential soil. Trace element management was practiced on
29 farms for 4357 acres. This practice included assisting
farmers with interpreting soil test results for
micronutrients and recommending individual elements
acccrding to University of Minnesota guidelines.

Pest management plans were developed and implemented on 48
farms for 7903 acres. Project staff, county office
personnel and consultants assisted with these plans. These
are truly pest management plans (not just pesticide
management) combining all of the Integrated Pest Management
concepts and strategies. Both ground and surface water
potential concerns were addressed.



A large percentage of the participating producers utilize
animal manures on their cropland fields. Listed below is a
breakdown of the operations that the project assisted in
developing and assisting in the implementation of waste
utilization plans:

‘Iype Number of Farms
Total

Animal Units
(based on a 1000
pound animai)

Beef 14 217
Dairy 21 1131
Hog 3 935
Poultry 4 300

Residue management practices were planned and installed on 3
farms with 291 acres for wind erosion control. In addition,
residue management was installed on 2 farms for 83 acres of
water erosion control.

Through the use of Farm*A*Syst evaluations and other
educational efforts water from 17 wells was tested and 4
improved fertilizer storage sites were installed. 1 producer
changed pesticide storage practices while another producer
changed petroleum storage practices. These practices helped
reduce the potential of farmstead pollution of groundwater
and also educated and informed these producers of potential
pollution concerns.

Other major implementation accomplishments are detailed
below.

1. Irrigation Scheduling

Irrigation scheduling was implemented on 3242
acres for"20 farmers. Scheduling was performed using
several different methods, including the checkbook method,
feel method, soil moisture blocks and computer modeling. A
total of 102 moisture blocks were installed and read
regularly.

ii. Anoka Sand Plain Project cooperated with the
Sherburne/Wright  County Soil Survey staff to update moisture
relief curves. These curves are needed for irrigation
scheduling throughout the sand plain area.

iii. Project staff developed irrigation
evaluation data sheets and crop water use reports to help
manage water usage.

_-.
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2. Water Testing

Well water was sampled from 17 wells on 10
different 'farm sites The concentration of nitrogen
nitrate and nitrite varied from less than 0.5 ppm to 24.i
ppm. Of the wells tested, 50% exceeded or were within 1 ppm
of the national drinking water standard of 10 ppm for
nitrates.

. . A farm site where animal waste management
from a di:t*feedlot may be contributing nitrates into the
groundwater was also a part of the project evaluations. The
water in one well was tested as a part of this evaluation.

3. Integrated Pest Management

i. Crop pest scouting was conducted on 4054 acres
for 28 farmers. Additional cooperative assistance was
provided on 5 farms from private consultants or local
cooperatives and agricultural chemical representatives.
These practices were implemented on the following crops:
alfalfa, field corn, sweet corn, potatoes, soybeans, kidney
beans and navy beans.

. . The ASP project staff developed data sheets
for field'icouting, weed mapping and inventorying of past
and present farming practices.

4. Suction Samplers

Suction samplers were installed in 15 fields
to monitor'nitrogen ~movement through the soil at both 2.5
and 5 foot depths. 92 suction samplers in all were
installed.

outside
evaluate

5.

ii. Suction samplers were also installed in and
of the dirt feedlot, previously mentioned, to
nitrate movement associated with animal waste.

Yield Checks

fields.
Yield checks were performed on 28 producers

2;s was done to compare nitrogen rates and various
weea control chemicals and control practices.

ii. Harvest yield data sheets for hand yield
checks and combine yield checks were developed.

iii. Yield data will be used to assist in the
evaluation of BMP's and productivity, environmental impact
and cost-effectiveness.
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Potential models that may be used are listed below:

NLEAP (Nitrate Leaching and Economic Analysis Package)
GLEAMS (Groundwater Loading Effects of Ag. Management

Systems)
EPIC (Erosion Productivity Impact Calculator)
AGNPS (Agricultural Non-Point-Source Pollution Model)

Training is being scheduled and assistance will be needed.
This assistance is needed to set-up the model databases and
to make individual model runs.

Specific reduction in contaminants to the aquifer system
have not been identified as a specific goal of this project.

At this time, measured changes in water quality that are a
direct result of the activities of this project can not be
documented. Measured changes in water quality may never be
made due to physical and financial concerns. It will take
many years before changes on the surface of the land equate
to positive changes to the aquifer system.

There are a number of research and/or monitoring efforts
that will attempt to measure changes to the aquifer directly
related to project activities. A few of these are listed i
below:

1. As a part of the Midwest System Evaluation Area
(MSEA) direct measurements in the root zone, vadose zone and
the top of the aquifer will be made. These measurements
will be made underneath a research site that will implement
BMPs'. The project staff are working cooperatively with the
MSEA site in a support role.

working
Poll&on T~~ntr??io'?$en$s  (MPCA)

with the Winnesota
to monitor groundwater

quality at a number of demonstration sites. This monitoring
is being funded by both state funds and Envircrmental
Protection Agency (EPA) Section 319 of the Clean Water Act
funds.
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Impacts on water use and impairments as a result of project
activities have not been measured at this time.

1.

Specific economic analyses are planned for representative
farms or sites in the project area.

a.

Baseline conditions for the project area are being described
in two ways -

1. Crop budgets have been developed for use
in planning with the assistance of the PLANETCR computer
software. Crop budgets are attached to this report in
Appendix II.

. .

by project staf?.'
A survey was conducted in March of 1991
A copy of the survey instrument and the

sunmary report is attached to this report in Appendix III.

b. ted Svstems -Direct CosLc

The improved systems/practices which were implemented and
the direct costs associated with them have not been compiled
and summarized.

Complete farm financial analysis is planned for 6 to 10
farms this year. These analyses will be conducted in late
winter or early spring of 1992.

C .

The changes in practices and the costs associated with them
have not been compiled and summarized at this time.

As a part of the complete analyses discussed in item b.
above practice and cost changes will be detailed.
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After one full year on the project it is the project staff's
opinion that the following items need to be addressed.
These items will greatly enhance the already positive
accomplishments of the project, increase the potential for
future of the project successes and the credibility of this
effort.

1. An accurate field by field record keeping system
that is either in a hard-copy format and/or computerized is
needed. This system of data collection must be fully
explainable and user friendly. It should also be able to
relate back to a whole farm financial planning package.

2. Soil compaction studies need to be addressed in
regards to the impact of water quality degradation from
nitrates and pesticides. Additionally a concern arises from
the inability to effectively manage irrigation scheduling
practices. This is due in part to a lack of adequate
methods, staff and technical expertise.

3. Conservation tillage practices need to be
incorporated into the overall Integrated Crop Management
plan to address erosion concerns and secondary concerns of
surface water quality.

4. Irrigation systems efficiency checks need to be
conducted to aid in more efficient management CC irrigation
waters and to lessen the potential for groundwater
contamination. Greater monitoring to effectively use
computer models or modifying of existing models to meet
local needs is essential.

5. Through the Fann*A*Syst program the concern for
groundwater degradation from manure packed feedlots has been
identified. A producer permitted the project to monitor
nitrate movement under and around the feedlot., From one
years worth of monitoring it appears that indeed nitrates
may be moving through the feedlot. More research is needed
on this subject area, along with potential solutions to this
potential contamination source.

6. Farm*A*Syst needs to be conducted on all
demonstration project participants. This evaluation program
has met with widespread support from landusers and will help
to address many of the farmstead contamination source
issues.
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7. A continuation of monitoring and expansion of
nitrogen credits in Integrated Crop Management plans for
irrigation water, legumes, animal waste, and other sources.
Samples (soil, water and tissue) need to be continued in
order to help make better management decisions with
participants.

8. Integrated Pest Management needs to be continued
and expanded for project participants to recognize the need
for monitoring in order to reduce the potential impacts to
groundwater quality.

9. Interagency cooperation has been an extremely
important part of this project. Continued fostering of
interagency cooperation in the area of water quality to
minimize duplication is essential.

10. A strategy needs to be deve~loped to obtain
irrigation evaluation tools (equipment) and experienced
staff to conduct the necessary efficiency checks. This
should incorporate federal, state, local and private groups.

11. Exploring the transfer of weather data used for
irrigation water management to local uses in a timely manner
and in a format easily understood by the user is needed.

12. Manure management plans are being developed that
utilize University of Minnesota guidelines. A concern has
arisen as to whether the producer has the time, energy,
equiprnennetedanyoor  ttowledge to implement these plans. More
will done to educate producers on the
implementation of manure management plans.

13. A general comment and concern revolves around the
fact that actual water quality improvements may never be
able to be documented during the life of the project.

_
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Table V-C.7

APPLICATION OF FARMSTEAD AND WgLLggAD PROTBCTION PfUCTICES

Practice Category Number of Producers
Installing Practice

Fertilizer Storage/Handling 4

Pesticide Storage/Handling 1

Petroleum Storage/Handling 1

Well Testing 10 ( 17 we1 1s)
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Landscane  Distribution of Lamellae and Soil Water. A landscape variability study is
underway on a soil toposequence at the Management System Evaluation Area site on the
Anoka Sand Plain. Objectives of this research are to characterize variability of soil water
storage  over space and time. and to correlate observed water storage patterns with distribution
of lamellae.  depositional layerin$. and surface topography. A hexagonal grid survey of soil
coring was made on nested spatial scales. The grid layout is sho\\n in Figure 1. Each
horizon observed 1~1 a 3 meter depth was noted and sample,: :o determine particle size
distribution and ot,anic matter. Neutron probe access tubes were installed in each of the
coreholes to allow soil water monitoring. Soil water profiles and their changes over time are
being measured to detL mine spatial patterns of water storage and accumulation.

Figure 1. Schematic diagram of nested hexagonal grid soil core survey.

Lines show spacing
between points on
hexagonal grid, with
Z,4,8, and 16 m lags

Early results show a depositional discontinuity at a 1.5 to 2.5 m depth; a fine sand (which
may be wind deposited) overlies a medium sand (of alluvia1 origin). The discontinuity is
relatively horizontal, as it is nearest the soil surface in depressional landscape positions. The
greatest development of lamellar horizons is in upland positions, within the fine sand.
Lamellae tend to be most numerous and thickest within the fine sand. and within about 50 cm
of the textural discontinuity. Up to 30 soil horizons have been noted in a single coring
location, with up to 15 lamellar horizons, and 15 cm of accumulated thickn:ss.

Figures Z and 3 show examples of the particle size distribution and water content profiles
being obtained in this study. In the depressional area (Figure 2). a pachic  mollic epipedon
(about 2 percent organic matter) is responsible for moisture detention in the upper meter of
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Northern Cornbelt sand Plains
Management Bystems Evaluation tioa  (XSW)

J.A. Lamb', J.L. Anaerson, R.H. Dowdy,
G.N. Delin, 8. Knighton, and D.E. Clay

Tbe period of Fobruary 1991 to April 1992 was tho initial
establishment  of the Northern Cornbolt Sand Plain ESEA project.
sites were l stablisho4 at Arena, WI; Princeton, MN; Aurora, SD; and
Oakos, ND. Tho common management system at all sit08 is a corn-
soybean rotation with ridgo tillago. Tho borbicidos atraeino and
alachlor for Corn production an4 metribuein and alachlor for
eoybaan production wera band appliod at planting. Herbicide
application rates woro determined from tbo product label and
extension service rocoxmendations at each location. Nitrogen  is
appliod in split applications at rates based on land grant
university recommendations. These locations encompass a gradient
in climate particularly precipitation, across the Northern
Cornbelt. At the Princeton location, two additional rotations are
being investigated: potato-swoet corn and continuous corn. At all
locations, qrOUBd water wells were sampled in 1991to characterize
the ground water quality.

Data Eanaaement

A database management system has been designed for data
storage at all four locations. Five separate database areas are
being used. Tbey arc as follows: 1. Ground water - includes the
nutrient and herbicide analyses from each ground water well
sampled. 2. Soil - includes nutrient and herbicide analyses from
soil samples taken after herbicide application during the growing
season. 3. Weather - includes information collected and reported
hourly by the automated weather stations at oath location. 4.
Plant - include nutrient  content, crop growth, and yields taken
during the growing season for each rotation at each location. 5.
Farming and sampling operations - includes a log which notes events
an4 information will be particularly useful in interpreting the
data collected during this project. Currently we have compiled
data from the Princeton ME, Oakes ND, aB4 Aurora SD locations. The
data from Arena, WI is due June 1, 1992. Information presented in
this report will be from the Princeton, Oakes, and Aurora
locations.

'J.A. Lamb and J.L. Anderson, Soil Science Department, Univ.
Of EinBesota, St. Paul, EN.; R.E. Dowdy, USDA-ARS, St. Paul, EN;
G.N. Delin, USGS, St. Paul, El?; R. Rnigbton, Boil Science
Department, North Dakota State Univ., Fargo, ND; an4 D.E. Clay,
Plant Science Department , South Dakota State Univ., Brookings, SD.
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G 0ua4 Watee

Initial ground water samples wars taken during April 1991 at
Princeton, June 1991 at Oakas, and November 1991 at Aurora. Boil
incorporated herbicides use& in the cropping systems included
atrasine, alachlor, aetribuein, and metolachlor.

At Princetoa, 16 wells were sampled between April 3 and April
16, 1991. No detections of alachlor, chloralechlor, mstolechlor or
metribusin were found, Table 1. AtrasiBO, de-ethylatrasine, de-
isopropylatrasine and 2,6-diethylanaline  were detected. The median
values were below the reporting limit of 0.08 ug L“. Nitrate-N
plus nitrite-N ranged from less than the reporting limit to 19.9 mg
L-' with a median for the initial 17 well samples of 7.0 mg L“.

Table 1. Contaminants measured in ground water at Princeton, MN
sampled April 3 and April 18, 1991.

Number of
-

water Number o f
Contaminant samples Range Hedian detections

------ ug L-1
-

______

Atrasine 17 <0.08 - 0.17 <0.08 2
De-ethylatrasine 17 <o.oa - 2.30 SO.08 9
De-isopropylatrasine 17 <O.OB - 0.98 CO.08 3
Alachlor 17 <o.oe eO.08 0
2,6-dietbylanaline 17 <0.08 <0.08 1
Cbloralaeblor 17 <0.08 <0.08 0
Ketolacblor 17 <0.08 (0.08 0
Metribusin 17 <o.oa <o.oa 0

------ mg L“ -----_
Nitrate-N + Nitrite-N 17 <O.S - 19.9 7.0 if

Table 2 contains the summary of results from ground water
analyses of samples taken at Princeton, l4N between August 1 and
August 21, 1991. At this sampling 75 ground water wells were
sexpled and 3 samples were taken from Battle Brook which borders
the north side of the research site. No detect ions  of 2,6 -
dietbylanaline or metribuein were found. Pew detections of de-
isopropylatraeine, cbloralacblor, and metolacblor occurred. There
were 33 and 55 detections of atrasine and de-ethylatrasine,
respectively. The median values were less than 0.08 ug L“ for
stranine and 0.09 ug L" for de-etbylatrarine. When tbe location
of the wells with these detections are compared with the location
of the cropping systems using atrasine, there is no clear
relationship. The nitrate-N plus nitrite-N concentration in the 70
water sasples analyse4 ranged from below $be reporting limit to
26.5 mg L . The median value was 12.1 mg L which is greater than
the median value of the April sampling. This occurred because of
the addition of several new wells from the research site which
exhibited elevated levels of NOs'-N.
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Table 4. Contaminants measured in ground vater at Oakes, ND sampled
November 4, 1991.

Contaminant

-
Number of

vater Number of
samples Range Redian detections

-----_ ug A" -___B__
Atraeine 8 *0.08 <O.OS 0
De-ethylatrasine 8 <o.os <0.08 0
De-isopropylatrazine 8 e0.4 <0.4 0
Alachlor 8 eO.08 so.08 0
2,6_diethylanaline
Chloralachlor
Hetolachlor 8 eO.08 eO.08 0
Xetribuzin 8 <0.08 eO.08 0

-----_ mg L-1 -----w
Nitrate-N + Nitrite-N 8 1.3 - 55.6 15.2 8

-

The November 21, 1991 ground water atrazine and nitrate plus
nitrite-N values are reported in Table 5. Atrasine was reported in
14 of 17 water samples collected with the median value less than
the reportable limit of 0.20 ug L-'. All water samples had
substantial amounts of nitrate plus nitrite-N. The median value
was 29 mg L*'.

Table 5. Contaminants measured in ground vater at Aurora, SD
sampled November 21, 1991.

Contaminant

Number of
vater Number of

samples Range Median detections

----__ ug L“ -----_
Atrasine 17 <0.2 <0.2 14
De-ethylatrazine
De-isopropylatrasine
Alachlor
2,6_diethylanaline
Chloralachlor
Metolachlor
Wetribusin

__--__ mg L-1 ------
Nitrate-N + Nitrite-N 17 23 - 32 29 17

-
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crov Production

Tbe Princeton location received 635 mm of precipitation
between April and October 1991. No irrigation Water was applied.
Nitrogen fertilieer was split applied at the times and amounts
listed in Table 6. Corn grain, sweet corn green ear, soybean grain
and potato tuber yields were measured from 64 - 12.7 m by 15.2 m
grids to determine spatial variability in each research block,
Table 7. For non-irrigated saaby noil conditions the corn yields
were very good. The coefficients of variation (CV) were 11.3 % for
tbe continuous corn and 6.4 % for the corn in rOtatiOn. The
cropping area with the most variability was the potato block which
had a Cv of 13.9 %.

Table 6. Nitrogen fertilizer applications at Princeton, RN in
1991.

Crop Btarter Split 1 split 2 Total

--_-_--____-_  kg ha-’  __-_-.m--_-

Corn
Continuous 22 56 78 156
Rotation 22 56 78 156
Sweet 22 56 ?8 156

Potato 112 56 56 224
Soybean 0 0 0 0

Starter = nay 2 for continuous corn, Way 3 for rotation corn, Way
8 for sweet corn, and April 26 for potato.

Split1 = V6, June 11-12 for corn and June 13 for
potato.
Split2 = V8, June 26 for corn an& June 26 at
hilling for potato.

Table 7. Yield variability in research blocks at Princeton, RN in
1991.

Crop Range Mean SD. C.V.

------- ng ha“ ___-_-_ 0
Corn
Continuous 5.7 - 10.2 8.5 1.0 11.3
Rotation 7.8 - 11.1 9.2 0.6 6.4
Bweet 9.1 - 16.6 12.9 1.6 12.2

Potato 13.8 - 29.4 21.1 2.9 13.9
Soybean 1.5 - 2.6 2.2 0.2 10.8

Nitrogen fertilizer applications at Oakes, ND were timed
differently than the Princeton site, Table 8.
included a small preplant N mount (4 kg ha-').

Applications
The 1991 yield

summary for corn and soybean, Table 9, indicates excellent grain
yields and small variabilities, Cvs of 5.3 and 5.4 % for corn and
soybean, respectively.
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Table 8. Nitrogen fertilizer applications at Oakes, ND in 1991.

Crop Preplant Starter Bplit 1 Split 2 Total

-~---__-------_----  kg ha-' _______---------
Corn 4 13 75 34 126
Soybean 0 0' 0 0 0

Preplant = April 11 for corn.
Starter = Ray 17 for corn.
split1 = V6, June 18 for corn.
Split2 = Rl, July 16 for corn.

Table 9. Yield variability in research blocks at Oakes, ND in
1991.

Crop Range Mean SD. C.V.

------- Rg ha" _------ %

Corn 11.7 - 13.1 12.3 0.6 5.3
Goybean 3.9 - 4.4 4.1 0.2 5.4

At Aurora, N was applied at two times, Table 10. The first
application occurred on May 21, 1991 of 56 kg N ha-' and the second
application was on June 13, 1991 of 45 kg N ha-' for a total Of 101
kg N ba-'. The corn graia yield averaged 10.9 Wg ha“ with a CV of
21.2 %, Table 11. The soybean grain yield averaged 2.5 Rg ha-' with
a CV of 5.8 %.

Table lo. Nitrogen fertilizer applications at Aurora,SD in 1991.

Crop Split 1 Split 2 Total

_---_--- kg ha“ _-__--__
Corn 56 45 101
Soybean 0 0 0

Split1 = Vl, May 21 for corn.
Split2 = VS, Juae 13 for corn.

Table 11. Yield variability in research blocks at Aurora, SD in
1991.

Crop Range Mean SD. C.V.

-----_- Rg ha" ------- %

Corn 8.8 - 13.4 10.9 2.3 21.2
Soybean 2.3 - 2.6 2.5 0.1 5.8
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socio-Economic

A survey of 306 producers in the Anoka 8and Plain was
completed in 1991. The return response to the survey was 62 %.
The survey results indicate average farm size to be 111 ha. Eighty
one percent of the producers grow corn. 6oil testing, nutrient
credits, and reduced tillage are practiced by a nmjority of the
producers. Only 16 $ of the producers are using IPh techniques.
Nitrogen is applied in split application for corn with the total
amount based on a yield goal of 6.8 Ng ha-'. Producers do rely on
chemical and mechanical weed control for row crops. A full report
of this survey is being prepared for publication in 1992.

Public Relations Activities

Several field tours were held in 1991. Audiences ranged from
producers, local decision makers, to personnel from state and
federal agencies. A tri-fold brochure was prepared and has been
used at several local producer and irrigation association meetings.
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by the public is increasing. These concerns arc iocusrd
on nitrates and pest i c ides .

Us jar a g r i c u l t u r a l s o u r c e s  o f nitrogen include
f e r t i l i z e r s , animal wastes, legumes in crop rotations and
m i n e r a l i z a t i o n  o f s o i l  o r g a n i c matter. Recommended
snnual  a p p l i c a t i o n s  o f  n i t r o g e n  f e r t i l i z e r  t o  c o r n  i n
n o r t h e r n  sand p la in  areas  range f rom 130 to  220  kg /ha .
Because of the many sources of nitrogen and variations in
c l i m a t e . s o i l , topography and geology , c a r e f u l
agr icul tural  management  pract i ces  are needed to protect
water  qual i ty  *bile economical ly  produc ing  crops .

Pest i c ides  are  used  in  crop  product ion  to  contro l
weeds, i n s e c t s and d iseases . T h e  t o t a l  v o l u m e  o f
pest i c ides  apPlied to farms vas estimated at 195 mill ion
ki lograms o f  act ive  ingredients  in  1987. The 
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SPATIAL AND TEMPORAL TRENDS IN CARBON STORAGE IN LAKE STATE’S FORESTS

Investigators: J.C. Bell, D.F. Grigal, and P.C. Bates, Deparmtent  of Soil Science, University of
Minnesota, St. Paul.

ES. Verry, North Central Forest Experiment Station, Grand Rapids, MN

This project is funded as part of the USDA Forest Service Global Change Research Program. The
major objective is to estimate carbon storage in 2 contrasting physiographic regions. Both regions are
composed of a mosaic of uplands and lowlands. The two study areas include:

1, The Cedar Creek Natural History Area -- Part of the Anoka Sand Plain, located in east central
Minnesota. Upland vegetation is primarily oak and oak savannah. Lowland vegetation includes black
spruce, tamarack, cedar, an sedge.

2. The Marcell Experimental Forest -- Located in a glacial moraine complex in northcentral
Minnesota. Upland vegetation is predominantly aspen and northern hardwoods. Lowland vegetation
is similar to that at Cedar Ck.

There are two major goals for this project:

1. Develop statistical functions that allow us to predict carbon storage as a fimction  of vegetative
cover, soil map unit, and topography (specifically landscape position and slope steepness and
curvature).

2. Investigate the possibility of predicting peatland geometry based on characteristics in the
surrounding upland. An important objective given the importance of peatlands as a potential
source/sink for carton.

Our analyses will rely heavily on GIS technology. We are currently developing a geographic database
for each area. The key data layers include: vegetative cover, soil map unit, ground water elevation,
and digital terrain models. We will intensively transect both arcas and collect data in order to estimate
carbon storage in 3 pools: biomass, forest floor, and soil.

We will use GIS capabilities to extrapolate our results across the landforms represented by the two
study sites in order to develop estimates of carbon storage at the landscape level.

Both landforms  represent a wide range of land use histories, ranging from landclearing for agricultute
(and subsequent abandonment) to commercial timber harvesting, to undisturbed. ‘Thus, we hope to use
the results of our analyses to predict carbon dynamics in response to environmental change -- whether
rapid changes brought about by management activities, or long-term changes induced by global
processes.



(0 changa  in 1hc  composition and s1rucwc  of Ihe
microbial community.

Primarv  Productiviry  experiments include (a)
addition  of nulrients  one a1 a time or in
combination IO dacrmine  which limit production;
@) experimental productivity gradients of narural
vegetation within deer and gopher  aclosures;  and
(c) similar apcrimcntal  productivity gradients with
all herbivores present
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J-jerbiwre ?3oerimenu  include (a) sekctive
remo4 of herbivore guilds (foliage-fading
inwxts,  xylem- and phlocm-feeding  insects; below-
ground feeding insect% hficrorus  pcnn@vanicus;
C&mys bunahs;  all herbivores); (b) deer
aclosures  a1 the margins of old fields 10
determine the role of deer  hubivory  in suazasion;
and (c) comparisons of fenced and unfenced N
gradients  to determine effwts  of gophers and deer,
(d) studia  of grasshopper  feeding preferences and

competition.

pisturbanot &twiments include (a)
comparisons of diiturbcd  ys.
undiiturbcd  plots that receive different
N additions; (b) a 27-year running se1
of prescribed bums in large blocks of
na1ive oak savanna designed IO lest
effects of fire frequency. (c) prescribed
burns a1 various frequencia  in a t5-
year-old field;  and (d) manipularions  of
water-ta.ble  depth 10 mimic lhc
potential impam  of climate change.
Most  srudia have been done in the
same fields in a coordinated manner,
so tha1 results of one study are directly
relevant to those of others.

Biodiversitv  Studies include (a) long
1enn  observations on effects of climatic
variation on biodiversity in permancn:
plots; (II) experimental s1udia  of
effects of diierent levels  of soil
beterogeneity  and of herbivory on
plant diversity and (c) experimental
srudia of cffuv of local rccruiunenf
limitation and neighborhood
competition on plant diversify in old
fields and native prairie.

Penanent Observational Plots
Permanent observational plots are
located in a chronoscquence  fomtd by
22 old fields of different aga. Within
each field we atablisbcd  100
permanent  quadrats  (IS0 in nvo fields)
for repeat* nondcstrwtivc  sampling
of vegetation to speda, soils (total N.
PI-I, organic matter, sand, silt. day),
and diiturbancz  events. Other quadrats



have been sampled for total plant biomass (above..
and belowground. the former separated to leaves
and stems). soil chemistry (total N; pH, dissolved
organic C total organic Ct atractable  NH, and
NO,), microbial biomass, microfungi, mycorrhizal
fungi, small mammals (IO specfes), and
gtasshoppea  (IO species).  Thfs chronosquence
has provided a rich description of the changing
importance of various procomes dming  succession.
By periodic resamplfng,  we will determfne  the
atent IO which fnferenca  based on a
chronosquence are indicative of the actual pattern
of dynamic change during succession.

Our observational studies suggest that N
dyuamia.  light, colonization rates, disturbance
history, and possibly herbivory  are the major
factors influencing successional dynamics and
spatial patterning at CDR. Low levels of N in
newly abandoned fields, and the 1Cl3-plus  years
rquired for soil N levels to return to that of
undisturbed savanna, may partially explain the
pattern and rate of succession, especially the slow
revegetation  by woody plants. However, this
cannot explain the domination of early
successional, N-poor fields by annuals and short-
lived  perennials. Might their dominance be the
result of the transient dynamics of competitive
displacement or of a tradqff  between the
competitive ability of a plant species  vemut  its
dispersal ability?

Our apximents  have shown that transient
dynamio are a general response of ecosystems  to
perturbation. Are the results that we have
observed after ten years of nutrient addition
indicative of the eventual relations between
ecosystem stmcture and productivity? Or are the
spectn  that dominate afier ten yearn  also
transients IO be dfsplac4 by other species? We do
not yet know how long aperiments  such at our
prcductivity  gradients must proceed  before it is
possible to distinguish between transient dynamfu
and long-term effects Our models predict that
transient dynamio  may last for 30 10 40 yean in
grasslands. If thfs is so, our eapetiments  may need
to proceed for another 25 to 35 years

Slow ina- fn soil N and plant biomass
during secondary succession at CDR suggest that
the successional  gradient is also a productivfty
gradient. However, contrary to our initial
hypothesis. there are dramatic differences between
the correlationa  patterns observed between

ecosystem  structure and productivity in
suamssional  fields and those  observed in native,
undisturbed ecosystems. We do not know what
morses  these differences. Why, for instance, do
plants that dominate the poorest soils of soxmdary
succession  have rootshoot  ratios almost five  times
lower than plants that dominate the least
productive areas of non-succcasiona1  ecosystems?
Why fs Agrv~ repens  dominant on N-poor soils
during  succession, but on the most N-rich soil  in
our apetimental  N gradients? Given the length of
time that successional fields  remain fret of a
woody  oventory,  why do wody plants of N-poor,
undffturbed  soils, such as Corylrrrs  and cricsceous
speciot,  not  come lo dominate the old fields? In
other wrds, why fs species composition along the
successional productivity gradient so different from
thal  along a non-succasional  productivity gradient,
though both have similar physiognomic
charactcrfstfm?  We shall address these questions
by continuing our afsting  research and by
apanding it IO include studies of productivity
gradients in additional non-successional habitats.

Our work 10 date has demonstrated the power
of combining experimental, observational and
theoretical approaches, and the need for long-term
observatfottt  and long-term experiments. It has led
ut to formulate  a serfa of general chqretical
predictfont  that we now wfsh to 1es1 not only at
Cedar Creek, but also  by performing comparisons
across the North American  productivity gradient
represented by the LTJZR  Network.

FUTURE DIRECTIONS

0 ur rexarch till continue to seek the
underlying mechanfsmt  that cause broad
scale  patterns fn eccspem  composition,

diiity, and productfvfty.  We are currently
interested in and greatly concerned  about the
poIentfal  @act of global climatic  change on
biotic divetsity.  and believe that our long-tenn
aperimenml  and observation studies will help
addtess  this  issue

Furthermore. we have just  begun a new series  of
aperiments  designed to determine the roles of
various procraws (dispersal, competbion,  soil
heterogeneity, disturbana)  in allowing the local
coaistena of numerous species. ,
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LONG-TERM ECOLOGICAL
RESEARCH IN THE UNITED STATES

Tha National S&me FounW~n (NSF).  Division of Biotic Systems end Resources (BSR)*.  has
undertaken the support of rasearch  on long-ten ecdogica~  phemmena atanatbnalnetworkofsires.
An initii objective in establiihing  these site-specific projeas  was to provide the environmemal  biology
research community with the opp0rtunity  to rdiliie tha sites for research projects. Projects are both
stuut-  and b@?.rm  and fw on phenomena manifest P the sites.

Tha LlER Program offers investigators fhe opportunity to interact with  other scientists  performing
related  research. ready access to field  sites with bng-term evailabili,  and weli-documanted  and
accessMe  records ol background and corroborative data.

An initial set of six sites was selected and funded in lQ79. Competitions in 1980 and 1987 resulted in
funding of 10 addfiional  sites. In 1988,  two sites withdrew and two new sites were added, bringing the
total to 17. A 1990 competition for an Antarctic site through the diions of Polar Programs  and SSR
broughf  the Network to a total of f 8 sites in 1991. The  sites represent a very broad array of
emsystems  and research emphases. They  do, however, share a common axnmitment  to long-term
research and the inclusion of the follchving  five core research topics within their overall programs es
stipulated by the National  Science Foundation:

1.

2.

3.

4.

5.

Paitern  and mntrd  of primary production;

Spatial and temporal distribution of populations selected to represent
trophic  structure;

Pattern and control  of organic matter accumulation in surface layers
and sediments;

Pawns  of inorganic inpub and movements  d nutriints through soils,
groundwater and surface waters; and

Patterns and frequency of site disturbances.

I
1992 LlER PERSONNEL MRECTCRY
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LOCATION HUBBARD

Established Series
Rev. MFG-TCJ-ROP
4/91

HUBBARD SERIES

MN+wr

The Hubbard series consists of very deep, excessively drained and
moderately well drained, rapidly permeable soils that formed in sandy
glacial outwash on outwash plains, valley trains and stream terraces.
Slopes range from 0 to 35 percent. Mean annual precipitation is about
26 inches. Mean annual temperature is about 43 degrees F.

TAXONOMIC CLASS: Sandy, mixed Udorthentic Iiaploborolls

TYPICAL PEDGN: Hubbard loamy coarse sand with slight1.y convex nearly
level slope on a valley train in a cultivated field. (Colors are for
moist soil unless otherwise noted.)

AP --0 to 8 inches: black (IOYR 2/l) loamy sand, dark gray (IOYR 4/l)
dry: weak very fine granular structure: very friable: few very fine
roots: about 1 percent gravel; moderately acid: abrupt smooth boundary.
(7 to 11 inches thick)

A--8 to 13 inches: black (10YR 2/l) loamy sand, dark gray (10YR 4/l)
dry; weak very fine subangular blocky structure: very friable: few very
fine roots: about 1 percent gravel; neutral: clear smooth boundary. (0
to 10 inches thick)

AB--13 to 20 inches; very dark brown (10YR 2/2) loamy coarse sand,
dark grayish brown (10YR 4/2) dry: weak very fine subangular blocky
structure: very friable; about 2 percent gravel; slightly acid: clear
wavy boundary. (0 to 8 inches thick)

Bw--20 to 32 inches; dark yellowish brown (10YR 3/4) loamy sand: weak
very fine subangular blocky structure: very friable; about 3 percent
gravel: slightly acid: gradual wavy boundary. (8 to 21 inches thick)

BC--32 to 46 inches; yellowish brown (10YR 5/4) sand; single grain:
loose: about 4 percent gravel: slightly acid; gradual wavy boundary. (0
to 24 inches thick)

C--46 to 60 inches; brown (1OYR 5/3) sand: single grain: loose: about
1 percent gravel; slightly acid.

TYPE LOCATION: Sherburne County, Minnesota; about 2 miles north and 1
l/2 miles west of Becker: about 90 feet north and 1150 feet east of the
southwest corner of sec. 24, T.34N., R.29W.

RANGE IN CHARACTERISTICS: The depth to free carbonates is 40 to over 60
inches. The mollic epipedon is 10 to 26 inches thick. Typically, the
soil profile above a depth of 50 inches does not have rock fragments,
but some pedons contain as much as 10 percent rock fragments by volume,
either dispersed throughout or in strata. The rock fragments are of
mixed lithology and mostly 2 to 5 mm in size.

The A horizon has value of 2 or 3 and chroma of 1 or 2. It typically is
coarse sand, sand,
loam or sandy loam

loamy coarse sand, or loamy sand, but is coarse sandy
in the upper 10 inches or less in come pedons. It is
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strongly acid to neutral.

The AB horizon has value of 2 or 3 and chroma of 2 or 3.
sand, loamy coarse sand, or loamy sand.

It is loamy
It is strongly acid to neutral.

The Bw and BC horizons have hue of 1OYR or 7.5YR, value of 3 to 5, and
chroma of 2 to 4.
sand.

It is coarse sand, sand, loamy coarse sand, or loamy
It is strongly acid to neutral.

The C horizon has hue of 1OYR or 7.5YR, value of 4 to 6, and chroma 2 to
6. A moderately well drained phase has mottles below a depth of 40
inches. It is coarse sand or sand.
alkaline.

It is moderately acid to slightly

COMPETING SERIES:
series.

These are the Kost, Lohnes, Maddock, and Sandberg (T)
Kost and Maddock soils have 30 percent or less medium sand or

coarser in the series control section.
free carbonates within 40 inches.

Lohnes and Sandberg soils have
Lohnes and Maddock soils are also

substantially drier in the soil moisture control section for the 120
days following the summer solstice.

GEOGRAPHIC SETTING: The Hubbard soils have slightly concave to convex
slopes on outwash plains, valley trains and stream terraces.
gradients range from 0 to 35 percent.

Slope

glacial outwash sediments.
These soils formed in sandy

The materials are chiefly Late Wisconsin in
age. Wean annual temperature ranges from 37 to 45 degrees F. The mean
annual precipitation ranges from 24 to 33 inches. The mean
precipitation during the growing season ranges from I4 to 20 inches.
Frost-free days range form 90 to 145.
from 670 to 1450 feet.

Elevation above sea level ranges

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Duelm and Isan soils
which are members of a drainage sequence with Hubbard. The Duelm soils
are moderately well drained and somewhat poorly drained and the Isan
soils are poorly drained and very poorly drained.
are on lower lying less sloping terrain.

These soils typically

DRAINAGE AND PERMEABILITY:
drained.

Excessively drained and moderately well
Surface runoff is slow. Permeability is rapid.

USE AND VEGETATION:
grain,

Most of these soils are cropped to corn, small
and hay. Native vegetation is principally tall grass prairie

with scattered bur oak and hazel.

DISTRIBUTION AND EXTENT: Primarily in central and north-central
Minnesota with a small acreage in western Wisconsin. This soil is
extensive.

SERIES ESTABLISHED: Wadena County, Minnesota, in 1926.

RImARKS: Diagnostic horizons and features recognized in this pedon are:
.:mollic epipedon -
i and AB horizons);

the zone from the surface to a depth of 20 inches (Ap
udorthentic subgroup due to low chroma of Ap horizon

land absence of a cambic horizon.

'ADDITIONAL DATA: Refer to Minnesota Agricultural Experiment Station
Central File Code Nos. 4374 and 178
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UNLOCATION ISANTI

Established Series
Rev. LMC-JFC-ROP
4/91

ISANTI SERIES

The Isanti series consists of very
soils that formed in sandy glacial.~.~
outwash plains and valley trains.
Slopes range from 0 to 2 percent.. _

deep, poorly and very poorly drained
outwash or eolian sediments on
These soils have rapid permeability.
Mean annual precipitation iS about 26

. . . .._inches, and mean annual temperature is about 44 oegrees r.

TAXONOMIC CLASS: Sandy, mixed, frigid Typic Haplaquolls

TYPICAL PEDON: Isanti fine sandy loam on a slightly concave slope of
less than 1 percent in native vegetation. (Colors described are for
moist conditions unless otherwise stated.)

Al--O to 4 inches: black (10YR 2/l) fine sandy loam: weak medium
platy structure: very friable: common roots; strongly acid; abrupt
smooth boundary.

AZ--4 to 10 inches: black (N 2/O) fine sandy loam; weak thin platy
structure: very friable: common roots: strongly acid: abrupt wavy
boundary. (Combined thickness of A horizons is 7 to 10 inches.)

Bgl--10 to 14 inches; gray (N 5/O) fine sand: single grain: loose;
few roots: common very dark gray (10YR 3/l) 1 to 3 cm thick

_ discontinuous horizontal streaks and a few small black inclusions:
moderately acid; clear wavy boundary.

_- BgZ--14 to 26 inches: gray (10YR 5/l) fine sand: single grain; loose:
few roots; strongly acid: abrupt smooth boundary.

Bg3 --26 to 31 inches; dark gray (10YR 4/l) fine sand; single grain:
loose; moderately acid: abrupt wavy boundary. (Combined thickness of Bg
horizons is 13 to 36 inches.)

Cg--31 to 60 inches: light brownish gray (10YR 6/2) fine sand; single
grain; loose: moderately acid; gradual smooth boundary. (6 to 16 inches
thick)

TYPE LOCATION: Anoka County, Minnesota; about 7 miles east of Anoka;
1,345 feet east and 960 feet north of the southwest corner of sec. 5, T.
31 N., R. 23 W.

RANGE IN CHARACTERISTICS: The series control section is dominated by
fine sand and has 85 percent or more passing the No. 40 sieve. It also
has no rock fragments. Some pedons have an 0 horizon as much as 6
inches thick. The mollic epipedon ranges from 10 to. 18 inches in
thickness where texture is loamy fine sand or coarser and 7 to 18 inches
in thickness for those soils with finer textures.

The A horizon has hue of 1OYR or SY, or is neutral. Some pedons have an
AB or BA horizon as much as 6 inches thick. The A horizon is loamy fine
sand, fine sand, sand, loamy sand, fine sandy loam, or sandy loam. Some
pedons have an 0 horizon as much as 6 inches thick. It ranges from
slightly acid to strongly acid. 68
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COMPETING SERIES: These are the Champlain (T), Claire, Corliss (T),
Feldtman (T), Friendship, Grayling, Mahtomedi, Menahga, Nymore, Omega,
Pelkie, Plainbo, Serden, Shawano, and Sunday soils. Claire, Corliss,
Grayling, Mahtomedi, Menahga, and Nymore soils have less than 50 percent
fine sand in the series control section. Feldtman (T), Omega, Pelkie,
and Shawano soils have hue of 7.5YR or redder in the series control
section. Friendship soils are mottled in the lower part of the series
control section. Plainbo soils have lithic contact beginning at depths
of 20 to 40 inches. Serden soils are neutral or slightly alkaline in
the series control section. Champlain and Sunday soils have
substantially wetter soil moisture control sections.

GEOGRAPHIC SETTING: These soils typically are on undulating to rolling
lold" dune-shaped topography on outwash plains and valley trains. Slopes
are short and irregular with gradients of 0 to 25 percent. The Sartell
soil formed in deeply leached, gravel free, fine sands that are mostly
eolian in origin but some probably are glaciofluvial in origin. Mean
annual air temperature ranges from 36 to 45 degrees F. Mean annual
precipitation ranges from 22 to 33 inches. Frost-free period is 88 to
142 days. Elevation above sea level ranges from 670 to 1600 feet.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the somewhat poorly drained
Lino and very poorly drained Ssanti soils, which are members of a
hydroseguence with the Sartell soils. The well drained Anoka and
excessively drained Zimmerman soils are associated in some areas. Active
blowouts are in some areas.

DRAINAGE AND PERMEABILITY: Excessively drained. Surface runoff is slow
'to medium. Permeability is rapid.

USE AND VEGETATION: About one-half of these soils are cropped to
soybeans, corn, small grain, and forage. Most of the remaining areas
are in forest. Native vegetation primarily was savanna with forest
species such as northern red oak and bur oak and in some places jack
pine.

DISTRIBUTION AND EXTENT: Primarily east-central Minnesota: moderately
extensive.

'SERIES ESTABLISHED: Benton County, Minnesota; April, 1970.

REMARKS: Diagnostic horizons and features recognized in this pedon are:
ochric epipedon - the zone from the surface to 4 inches (A horizon);

~udic moisture regime.

ADDITIONAL DATA: Some chemical and physical characteristics of the
typical pedon are reported in SSIR No. 9, profile S60 MINN-71-4, pages
78 and 79.

National Cooperative Soil Survey
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ADDITIONAL DATA: Refer to MAES Central File Code Nos. 1079 for results
of some laboratory analysis of the typical pedon and to 1550 for an
additional pedon.

-.

REMARKS.: Diagnostic horizons and other features recognized are: Ochric
epipedon - the zone from the surface to 10 inches (A and E horizons):
alfic feature - lamellae totalling less than 6 inches within 60 inches
(E' h Bt horizon).

National Cooperative SOi1 Sur'dey
U.S.A.
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AGENDA
1990 NOFi’M CENl’RAL lEClON SOIL SDRVEY WORK PLANNING CONFERENCE

SCHEHAN  CENIEE, IOWA STATE ONIVERSITY,  AMES,  IOWA
JUNE 4-8, 1990

Monday, Juae  4, 1990 Uodera  tar: T.E. Fentoo

lO:OO-12:oo Registration, Scheman  Center, Rooms 175-179

l:OO- 1:30 General Session - Welcome and Introduction
Dr. Thomas A. Frets, Associate Director, Iowa

Agric. and Home Economics Experiment Station
WC. Jim Culliford,  Director, Division of Soil

Conservation, Iowa Dept.  of Agriculture and
Land Stewardship

Hr. J. Hichael Nethery, State Conservationist,
USDA Soil Conservation Service

1:30-  2:oo

2:00-  2:30 Quality Assurance
Jim Culver, Lincoln

2:30-  3:00 BREAK

3:00-  5:oo Committee 1: Soil Survey in the 1990s
Sylvester Ekart, Chair

Committee  2: Geographical Information Systems
Nark Kuzila, Chair

Soil Survey Operations
Jim Ware, Washington DC
Perspective from National Headquarters

Tuesday, June 5, 1990 Nodera  tor: C . A .  Wilier

8:00- 8:30 Ipopold  Center for Sustainable Agriculture
Dr. James Swan, Associate Director

8:30-  9:00 National Soil Tilth Laboratory
Dr. Jerry Hatfield, Director

9:00- 9:30 Results of Ua ter Quality Studies in Iowa
Dr.  David Stoltenberg

9:30-lo:oo

lO:OO-12:oo

BREAK

Committee 3: Soil Correlation and Classification
Richard Base, Chair

Committee 4: Water Quality
Carolyn Olson, Chair

12:DO-  1:00 LUNCH
1
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l:OO- 3:oo

Nodera  tar: mug  oelmano

Committee 5 -- Soil Interpretations
Tom Bicki, Chair

Committee 6 -- Data Bases
William Frederick, Chair

3:00-  3:30

3:30- 4:oo

BREAK

Ch-Farn  Demonstration Project Results
Gerald A. Miller

4:00- 5:oo Preparation for field trip

Wednesday, June 6. 1990

8:00- 5:oo Field Trip - Greenfield Quadrangle and Des Moines Lobe

6:15- 7 Barbeque - Brookside Park

Thursday, June 7, 1990 Hodera tar: ble Lockridge

8:00- 9:00 National Soil Survey Center and Soil Survey Laboratory
Carolyn 01800 - Activities Report, Soil Survey lab
Dennis Lytle - Soil Interpretations and Geography,

Automation and Progress
Richard Fenuick - Changes in Soil Taxonomy

9:00- 9:30 Global Positioning Systems
Tom Seiler

9:30-1o:oo

lO:OO-12:oo

12:00- l :oo

l:OO- 3:oo

3:00- 3:30

3:30- 4:oo

BRSAK

NCR-3 tiee  ting
Soil Conservation Servi,ce Meting

LUNCH
lioderator: H.L.  Thompson

Committee Reports

BREAK

Committee Repor t s

4:00- 5:oo Conference Business Hee ting

Friday, June 6, 1990

8:00-1O:OO Optional Tours
National Soil Til th Laboratory
Agronomy Depar  tmea t
Research Cenker
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Centurion International, Inc.

Giddings Machine Company

Hach  Company
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Tremble Navigation
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COWWI-JEE  ASSICNMWTS
NORTH CENTRAL SOIL SURVEY CONFERENCE

JUNE 4-8, 1990
MES,  IOWA

connrnEE  1 -- Soil Survey in the 1990’s.
Chairman - Sylvester Ekart, North Dakota
Vice-Chairman - Neil Smeck, Ohio

Jotm Cain, Wisconsin
James Culver, Nebraska
Don Fraozmeier, Indiana
Charles Girdner, Nebraska
Carl Clocker, Nebraska
K.K. Huffman,  Ohio
Leonard Kempf, Wisconsin
Dsve Lewis, Nebraska
Robert HcLeese,  Illinois
Ken Olson, Illinois
Sam Orr, tlissouri
Wfllian Pauls,  Missouri
Steve Payne, uisco”si”
Larry Ragon, Nebraska
Alexander Rl tchie, Ohio
H. Raymond Sinclair, Jr., Nebraska
Bobby Yard, lndiana
Ronald Yeck,  Nebraska
Larry Zavesky, South Dakota

1. L’hat guidelines and procedures are used in the region to determine the
need for updating? Are the guidelines adequate? Should the National Soil
handbook contain the minimum requirements for updating? Should updates be
multi-county or by MLRA? If the answer to the previous question is yes,
should a common legend be used?

COHtilTTEE  CUARGES

2. Does “updating” actually describe what  is taking place, i.e., do ue have
complete resurveys in many counties?

a. Remapping
, b. Kecorrela tion

C. Interpretations
d. Base map update
e. Time required for update

3 . Vi-at format should the survey of the future have (text, electronic ,  or
combination)?

4. Is thrre add1 tional information that should be included la the updates or
future roil survey report?

5. How much soil scientist time is planned in the region for training, basic
soi l  rervices, etc.  vs. time for updating roil rurveys  (field mapping,
manuscript,,transects,  etc . )



COtiflITTEE  2 --

COMITTEE  ASSICN’HENTS
NORTH CENTRAL SOIL SURVEY CONFERENCE

JUNE h-8, 1990
AtIES,  IOWA

Geographical  Information Systems.
Chsirmao - ark Kuzila, Nabrsska
Vice-Chairman - Bruce Thompson, Hissouri

James &urn, fllchigan
Jim Fortner,  Kansas
CIS Specialist, Illinois
R. David Hammer, Missouri
Norman Helzer , Nebraska
Dale Lockridge, Iowa
Warren Lynn, Nebraska
Pa trick nerchan  t, Indiana
Fred Minzenmayer,  South Dakota
Robert Nielson, South Dakota
Robert Parkinsoo, Ohio
ttichael Ulmer, North Dakota

COHIIITTEE  CHARGES

1. UIut kinds of systems are In use or are planned In the region (list by
state)?

2. Vhat Is the status of soil digitizing In the region (list by state)?

3. What  are the advantages of GRASS vs ARC INFO vs other GIS systems?
Discuss the compatibility of different GIS systems used In the region. uh3t
georeferencing systems are used for the base maps?

4. h’ha t kinds of informatlon will be Included In each state’s GIS system a n d
what agencies are I n v o l v e d ?

5. Who has the responsibility for documentation, maintenance, and updating of
the data bases, I.e., soils, land use, geology, etc.

6. Uhat plans are there (In each state) to share data b a s e s ?

8
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aJnn1Tree  ASs1cNHEwrs
NORTH CENTRAL SOIL SURVEY CONFERENCE

JUNE h-8, 1990
AHES, IOWA

COtltiITTEE 3 -- Soil Correlation and Clamificatloo.
chairman - Sichard Ease,  Nebrrrka
vice-chairman - Robert  Khrmody,  I l l inois

James Boules, Viscoosfo
Lester  Bushue, Illinois
U. Richard Folsche,  Texas
Tim Gerber, Ohio
Hovard  Gundlach, Wisconsin
Hi10 Harpstead, Wisconsin
Comeflius  Heidt, North Dakota
William Hosteter,  Indiana
Wiley Ne rtle ton, Nebraska
Donald Patterson, North Dakota
Richard Paulson, Minnesota
Dennis Potter , Mssouri
tl.D.  Ransom, Kansas
Robert Turner, Nebraska
Kenneth Vogt,  Mssourl
Cleveland Watts, Kansas

UXUlIlTEE  CHARGES

1. Are the criteria for defining and differentiating soil series,
taxadjuncts, and soil phases adequate? If not, develop new criteria.

2. How has the decision to dlscontlnue the use of variants affected
correla tlons?

3. Review and comment on updates of ICOKFAM and ICOUAQ.

4. Explore the effects of extending series criteria to 60 inches.

5. Review  the use and present concept of the soil moisture control section.
Field test soil moisture states.

6. Have we made it too easy to make  conceptual changes la Soil Taxonomy?
Conversely, is it too difficult to classify 0011s  into families where there
are existing criteria but no series has been recognized to date?

9
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GOtDlIlTEE  ASSIGlUUNlS
NORTH CENTRAL SOIL SURVEY CONFERENCE

JUNE 4-8, 1990
AHES,  IOWA

COHI’IITIEE 4 -- Water Quality.
Chairman - Carolyn Olson, Nebrseka
Vice-Chairman - Gerald lliller, Iowa

James Anderson, Wionesota
Thomas  Bicki,  Illioois
Allan Gieocke,  Hionesota
Jerry Larson, Indiana
Gary Lcmme,  South Dakota
Randall Hiles,  fiissouri
Delbert Mokma, Michigan
Larry Ratliff,  Nebraska
Walter Russell, Ulsconsin
J.V. Scott,  Illinois
Michael Thompson, Iowa
Nyle Yollenhaupt, Missouri

COWWlTEE  CtlARCES

1. Can the information in soil survey reports be extended to cover geomorphic
and stratigraphlc  relationships to soil series and soil map units? If not,
develop procedures that would allow that additional information to b e
incorpora ted in to reports. Include estimates of time,  equipment needs, and
outline educational programs that would allow the field soil acientlsts  to
develop expertise in these areas.

2. Identify other potential Bources  of information that would aid in
geomorphic and stra tigraphic  studies of a survey area.

3. Should there be a section in the soil survey report that relates soil and
lapdscape properties to water movement and environmental quality? If the
answer is yes, develop a prototype.
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CCUWITTRE ASSICNUENTSNORTH CENTRAL SOIL SURVEY CONFERENCEJUNE 4-8, 1990AMES, IOWACOtit4lTTEE 5  - -S o i l  I n t e r p r e t a t i o n s .c h a i r m a o  -Thomas Bicki, Illinoisvice-Cllairpan -Kichard Schlepp, Kansas

Robert Ahrens, Nebraska
Francis 

Eielohlavy, Nebraska

Loren 

Bend t, 

Wichigan
William Broderaon, Nebraska
Robert Grossman, Nebraska
Hack Hodges ,  I l l i no is
Harry James, 

HissourlJames Jordan,  UichiganDonald Last, ViaconslnDoug Halo, South 

Dakota
Paul Minor, 

HissouriDennis Robinson, tlichiganJerome Schaar, South Dakota
L.A. 
Tomes, OhioE. Jerry Tyler ,  WisconsinCOWWl-l’EE CHARGES1.“Hard data”  are  needed to  support  soi l  interpretat ions.  Develop apriority list as to 

the k ind and amount  o f  data  that  shou ld  be co l lec ted to
s u p p o r t  o u r  i n t e r p r e t a t i o n s . Ident i fy  key ro i l  proper t ies  used in  models  by
resource people .

2.How can  interpretat ions be better related to map units?

3. W h a t  

new soi l  interpretat ions are needed?

4.Should addi t ional  interpretat ions be given by soi l  map uni t  rather  than
s o i l  s e r i e s ? I f  ao,  what  are 

the i n t e r p r e t a t i o n s ? 5.As more “hard data” becomes available what statistical parameters should
be included with the data?6.Develop guidelines for interpretation of map 

units named for highercategories in Soil Taxonomy.

7 . S h o u l d  

we put  more emphasis  on foil potential in the region? If SO, in
what area?8.

What soil po ten t ia ls  have  been  deve loped  in the 

region  

(llat by state)?11I .?



GOHNITFCC  ISSIGNNZUWTS
NORTH CENTKAL SOIL SURVEY OONPERENCE

JUNE 4-8, 1990
MES, IOWA

COWWlTEE 6 - Deb? B a s e s .
Chairman - Wil l iam Frederick,  Michigan
vice-Chsi~sn - S t e v e  Shetron, Michigan

Picky Bigler, Nebraska
Will iam Braker, Nebraska
John Doll,  Illiools
Jon Gerken,  Ohio
Hsrtio  Jurgensen,  Wichigan
J. Cemeron  Loerch, Nebraska
Kenneth Lubich, Vlsconsin
J o s e p h  tlccloskey, Winnesota
Doug  Oelmann. lowa
James Thiele, North Dakota
R i c h a r d  Tummons,  Hissouri

COHHITTEE CBARGES

1. What is t h e  s t a t u s  i n  t h e  r e g i o n , by state, of the State Survey rats  B a s e ?
a. What data bases are used for soil  survey informat ion and vhat

information is contained in the data b a s e ?
b . What is the compat ib i l i ty  of these data bases and what is the potential

for exchange of information about data bases?

2. D i s c u s s  m o d i f i c a t i o n s  made  in state soil s u r v e y  data bases for use in
CMPS.

3 . There  are several  groups  compil ing data dictionaries in the region. One
dictionary of interest is being developed by the National Soil  Survey Soil
Characterization  Data  Base Comnittee chaired by Dr. Ellis K n o x .  A n o t h e r  i s
the data dictionary for 3SD. Review, compare, and suggest additions andlor
changes  to  these  dic t ionar ies .
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Minutes of the North Central Soil Survey Conference
Ames, Iowa

June 4-0, 1990

The 1990 meeting of the North Central Soil Survey Work Planning
Conference was called to order by Chairman Ton E. Fenton at 1:00 p.m.
on June 4, 1990. Conference attendees were welcomed by Dr. Thomas A.
Fretz, Associate Director, Iowa Agricultural and Home Economics
Experiment Station; Mr. Jim Gilliford, Director, Division of Soil
Conservation, Iowa Department of Agriculture and Land Stewardship: and
J. Michael Nethery, State Conservationist, USDA-Soil Conservation
Service.

A summary of committee recommendations and conclusions is included in
the proceedings.

The minutes of the NCR-3 meeting follow the minutes of the general
session and business meeting.

The meeting was opened by Dr. Tom Fenton at 3:00 p.m. on Thursday
afternoon. A motion was made to approve the minutes of the 1988 North
Central Soil Survey Work Planning Conference held at Ames, Iowa. The
motion was seconded and the minutes were approved as written.

The following committee recommendations and charges were presented by
each committee.

I
I
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committee  1. 8011 survey in the 1990'8.

Because many of the charges considered by the committee were oriented
toward information gathering rather than action and decision, the
committee adopted the following recommendation:

Recommendation: Committee 1 be continued but with the assignment of
more specific policy and procedure charges by the steering committee.

Motion to accept the committee report was made by Neil Smeck and
seconded

Committee 2. Qeographic Information Bystems.

CONCLUSIONS

Charges to this years committee dealt with the collection of
information about GIS activities throughout the region. This report
should provide background information about individual state GIS
activities. The committee recommends that the GIS committee continue
and that in the future it should address specific charges about GIS
within soil survey. Below are six charges that we propose for the
1992 GIS Committee.

Char-se 1. Should members of the National Cooperative Soil Survey
provide for quality assurance of soil survey data bases used in GIS by
non-cooperators?

Charae 2 What should be the standard format for GIS data exchange
(DIG, etc.)?

Charae 3, What types of controlled base maps should be used to input
data to a GIS system?

Charge 4. What strategies would improve the quality and utility of
soil survey information through integrated use of GIS and allied
techniques (i.e. the use of DEM)?

Charoe 5. What priority should updating existing data bases have (vs.
first time mapping of low priority areas) and how should updating data
bases be funded?

Charae 6. Has a data dictionary for GIS been developed? If so, who
should be responsible and what terms need to be added. If not, should
one be developed?

Motion to accept the committee report was made by Mark Kuzila and
seconded.

14
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committee 3. Soil Correlation and classifiaation.

Sixteen people served as committee members this year. Committee 3 was
assigned six charges by the Steering Committee.

Charae I. Are the criteria for defining and differentiating soil
series, taxadjuncts, and soil phases adequate?

Recommendation: Review W.D. Nettleton's 1990 response to the Soil
correlation and Classification Committee to eliminate the use of soil
taxadjuncts in soil survey.

Charae 2. Now that variants are no longer recognized, what has been
the affect on soil surveys?

Recommendation: This charge should be dropped.

Charae 3. Review and comment on updates of ICOMFAM and ICOMAQ.

Recommendation: This charge was ranked high in priority for
discussion at the June meeting. It appears that we should continue to
follow and participate in the developments of ICOMAQ and ICOMFAM as a
committee and as individuals. Those of us that are particularly
interested in one or both of these international committees should
contact the committee chairman and ask to be put on the mailing list.

Charae 4. Definition of series control section.

Recommendation: We recommend to the National Soil Classification
staff that they send their proposal on series control section out for
general review.

Charae 5. Review the use and present concept of the soil moisture
control section and field test of soil moisture states.

Recommendation: This charge should be dropped.

Charae 6. Have we made it too easy to make conceptual changes in Soil
Taxonomy? Conversely, is it too difficult to classify soils into
families where there are existing criteria but no series has been
recognized to date?

Recommendation:

Motion to accept
seconded.

No discussion.

the committee report was made by Steve R. Base and

15
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Committee 4. Water Quality.

Committee Resolutions:

1.

2.

3.

4.

5.

NCSS leadership consider prototyping block diagrams for
physiographic regions.

Administrative structure in NCSS look at identifying several
survey areas and develop guidance for developing prototypes for
expanding geologic and physiographic information in general soil
association section and soil forming factors section.
Specifically in the soil association section insert discussion
concerning stratigraphy, geomorphology, and native vegetation.

NCSS leadership continue to review pesticide/nitrogen runoff
potentials for general situations as well as site specific cases.
Therefore, encourage NCSS administrative structure to develop new
hydrologic models to be used at general and site-specific scales.

Recommend that committee be continued. This meeting was the
initial activity of the committee and the committee discussion
was general in nature. We recommend that future committee
charges look at specific charges such as how we as soil
scientists can collect relevant data concerning water quality as
related to soils.

Move the report be accepted.

Motion to accept the committee report was made by Gerald Miller and
seconded.

Committee 5. Soil Interpretations.

Recommendations:

1. The committee recommends that the steering committee develop
specific charges on criteria or interpretations that need to be
revised.

2. The committee recommends that consideration be given to
separating soil interpretation records by different land uses in
order to more accurately describe soil properties.

3. The committee recommended that data collected by other groups
dealing with the 2 to 10 meter zone, be examined to determine
suitability for use in water quality interpretations.

Motion to accept the committee report was made by Richard Schlepp and
seconded.
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Committee 6. Development and Coordination of Soil Survey Data Bases.

Recommended charges for the next conference.

Charoe 1. What are the future software database needs (programs
and/or modules) that would benefit either the 3SD or soil survey
programs available to field soil scientists? (DOS or UNIX)

Are you able to use existing software programs with present data base
management systems such as R:Base or D:Base?

Charoe 2. Outside of cooperating agencies, who are the users of the
soil survey information in your state, and what information is being
requested?

Charae 3. What are the future anticipated needs for storage data base
information. What systems (hardware) would be best to use?
(Examples: optical disk, bernuoulli box, tape back-up, etc.)

Charae 4. Are the users of soil survey software programs receiving
the needed training to use database programs? What training programs
have worked and what hasn't?

Motion to accept the committee report was made by William Frederick
and seconded.

The next work planning conference was scheduled to be held in
Minnesota in 1992. A discussion was held on the possibility of a
joint meeting with the western region. The consensus was to pursue
this joint meeting.

A motion for adjournment of the Work Planning Conference was made by
C.L. Girdner and seconded. The motion was approved.

Respectively submitted,
Dennis M. Heil, Secretary
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Committee  R_QRU~S

Soil Taxonomy Committee

North and South Dakota have requested some well-documented
changes on wetness criteria of Udolls and Ustolls.  A proposal
has been made to add a new diagnostic horizon for soils with
glossic  character is t ics . Proposals have also been submitted
concerning Spodosols, permafrost, and Ultisols with frigid
temperature regimes.

Tom Fenton, a new member of the committee did not receive any
information about the proposals. It seems that the SCS reaional
office was not informed of his membership on
Culver wil l  notify the appropriate people.

Don Franzmeier
elected to the

‘motion passed.

moved and Tom Fenton seconded that Neal Smeck be
Taxonomy Committee to replace Don Franzmeier. The

the committee. Jim

1989 National Soil Survey Conference Steering Committee

Dave Lewis stated that although the primary function’of NCSS._ iS
to make good soil maps but that most of the discussion at the
conference was on data bases and data processing. He also
suggested that a way be developed to see that recommendations
made by committees at such meetings are addressed.

Tom Fenton said that six task forces discussed papers at the
conferente.  He also was concerned about how committee
recommendations are tracked.

Sam Orr suggested that the NCR-3 committee show support for
the tracking and the institution of regional and national
committee recommendations. Futher discussion followed. An
executive summary of conference proceedings would be helpful
because most people do not take the time to read the entire
proceedings. Tom Fenton and Jim Culver will provide a summary
for these meetings. It was suggested that North Central region
Committee Chairman provide a summary for their committees.

Jim Culver suggested that Chairman Smack write a letter to Dr.
Arnold about the need to implement and follow-up on committee
recommendations. Chairman Smeck will write a letter to Dr.
Arnold.

Stephen Shetron suggested that NCR-3 implement a policy of
follow-up on committee recommendations and not.wait  for SCS.

19
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Nomination of NCR-3 Member to Steering Committee for 1991
National Soil Survey Conference

Normally the Chair or Co-chair , whoever is an NCR-3 member, of
the regional conferences before and after the national
conference are nominated to the steering committee for the
national conference and are also delegates to the conference. It
was recommended by Gerry Miller that someone with an extension
appointment also be a delegate to the conference. Don Franzmeier
moved and Randy Miles seconded that Tom Fenton and Pierre Robert
be on the steering committee and that they, plus Jim Anderson be
delegates to the conference. If Jim Anderson is unable to attend
Pierre Robert was asked to find someone from the region with an
extension appointment to attend. The steering committee will
likely meet in August or September 1990.

National Soil Survey Laboratory Data Base

Tom Fenton reported that this data base will include lab data as
well as a description. Ellis Knox, Head of the NSSL has hired a
programmer who will enter data to the data base using the EPIC
model. Neal Smeck asked who will manipulate the data from
state data bases to get it into the correct form before it can
go into the national data base. It was suggested that Area
Resource Soil Scientists can manipulate the data during the
winter months. Funding needed to. get the data in the system will
probably come from state sources.

Randy Miles asked if anyone has used a qualifying statement
about the rel iabil i ty of the data.  I t  was suggested that
qualifying statements, by the method of analysis used, could be
deve 1 oped .

Old Business

Regional Soil Map

Tom Fenton Reported that not much progress has been made and
that North and South Dakota have some join problems. Gary Lemme
has stated that he is willing to help with the South Dakota
portion of the map. The concern is to finish the map and get
the legend set-up. Jim Culver suggested that the regional map
correlate well with the SCS STATSGO map. Tom will get copies of
the map to each state for review before the lines are digitized.
A Minnesota state agency may digitize the map. It was suggested
that since the map will be digitized, it may be appropriate to
list the estimated acreages Of each map unit to aid the user.

20
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Soil S c i e n t i s t  I n v e n t o r y

S a m  O r r  r e p o r t e d  o n  t h e  i n v e n t o r y  o f  s o i l  s c i e n t i s t s  h e
d e v e l o p e d  a f t e r  t h e  l a s t  r e g i o n a l  m e e t i n g .  F e d e r a l  r e s p o n s e  w a s
high,and U n i v e r s i t y  r e s p o n s e  was l o w . There seemed to  be some
m i s u n d e r s t a n d i n g  o f  w h o  t h e  qUe6tiOnaire  was for. It  was
Suggested  t h a t  t h e  i n v e n t o r y  f o c u s  o n  pedologist6  a n d  t h o s e
i n v o l v e d  i n  s o i l  s u r v e y  a n d  n o t  a l l  6011 s c i e n t i s t s  ( s o i l
p h y s i c i s t s ,  c h e m i s t 6  e t c . )  i n  g e n e r a l .  S a m  d i s t r i b u t e d
a d d i t i o n a l
c o l l e a g u e s
answer the
and attach

q u e s t i o n a i r e s  a n d  a s k e d  t h a t  N C R - 3  r e p s  a s k  t h e i r
w h o s e  w o r k  r e l a t e s  t o  pedology o r  s o i l  s u r v e y  t o
f i r s t  p a g e .  T h e  N C R - 3  r e p s  w i l l  f i l l  o u t  t h e  Second p a g e
a  l i s t  o f  a p p r o p r i a t e  c o u r s e s .

N C R - 3  R e p r e s e n t a t i v e  o n  t h e  N a t i o n a l  S o i l  S u r v e y  C e n t e r  A d v i s o r y
Commit tee. ( S e e  a p p e n d i x  A )

D a v e  L e w i s  v o l u n t e e r e d  t o  b e  t h e  N C R - 3  r e p  t o  t h e  N S S C  a d v i s o r y
Cornm.  Ken Olson moved and Mike Thompson seconded that  Dave Lewis
s e r v e  a  2 - y e a r  t e r m  a s  N S S C  A d v i s o r y  C o m m .  r e p .  T h e  m o t i o n
p a s s e d .  N C R - 3  m e m b e r 6  a r e  asked to  send comment6  about  the
N a t i o n a l  S o i l  S u r v e y  C e n t e r  t o  D a v e  6 0  h e  c a n  b r i n g  t h e m  t o  t h e
b o a r d .

N o m i n a t i o n  o f  S e c r e t a r y  f o r  N e x t  M e e t i n g

Tom Fenton moved and Randy Miles seconded that Kevin McSweeney
b e  s e c r e t a r y  f o r  t h e  1 9 9 1  m e e t i n g .  T h e  n o m i n a t i o n s  w e r e  c l o s e d .
T h e  m o t i o n  p a s s e d .

T h e  m e e t i n g  w i l l  b e  h e l d  i n  t h e  O m a h a  a r e a  t h e  w e e k  o f  J u n e  1 0 t h
1 9 9 1 .  M a r k  K u z i l a  w i l l  m a k e  a r r a n g e m e n t s  f o r  t h e  m e e t i n g .

Tom Fenton and Ger ry  Mi l le r  v o i c e d  c o n c e r n  a b o u t  c h a n g e 6  b e i n g
m a d e  o n  s o i l  s u r v e y  m a p s  d u r i n g  F S A  a p p e a l s .  C h a n g i n g  s o i l  m a p s
l e a d s  t o  p o o r  q u a l i t y  c o n t r o l . I f  c h a n g e s  a r e  m a d e  a l l
c o o p e r a t i n g  a g e n c i e s  s h o u l d  b e  n o t i f i e d .  I t  w a s  s u g g e s t e d  t h a t  a
r e p r e s e n t a t i v e  o f  t h i s  c o m m i t t e e  p r e s e n t  a  c h a r g e  t o  t h e  n e x t
n a t i o n a l  s o i l  s u r v e y  C o n f e r e n c e  p e r t a i n i n g  t o  t h e  d e c i s i o n
m a k i n g  p r o c e s s  f o r  c h a n g i n g  s o i l  m a p s .

M a r k  K u z i l a  c o m m e n t e d  o n  t h e  p r o b l e m  N e b r a s k a  i s  h a v i n g  w i t h  t h e
u s e  o f  l e a f - o n  p h o t o g r a p h y  i n  Soil s u r v e y .  H e  s t a t e d  t h a t
l e a f - o n  p h o t o g r a p h y  i6 u n a c c e p t a b l e  f o r  s o i l  s u r v e y  m a p p i n g  a n d
f o r  u s e  a s  a  b a s e  map. for 6oi 1  s u r v e y  reports.

M i c k e y  R a n s o m  s u g g e s t e d  t h a t
t h e  n e x t  r e g i o n a l  c o n f e r e n c e
more diSCUSSiOn.

t h e  l e n g t h  o f  t h e  N C R - 3  m e e t i n g  a t
barexpanded  t o  4  h o u r s  t o  a l l o w  f o r

2 1
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Time was  not  ava i lab le  for  ind iv idua l  s ta te  repor ts ,  p lease  6ee
appendices  B  through I  fo r  s ta te  repor ts .

Tom Fenton Moved and Randy Miles seconded that the meeting
a d j o u r n . Mot ion  car r ied . Meeting adjourned at  12:05 pm.

Submitted by

Mark  Kuz i la
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Netpnd Soa’Burvey  Center
Fe-cJeral Building, Room 345
100 Centennial Mall North
lJmokNE685083866

MGT- National  Soil Survey Center (NSSC)
Technical Advisory Committee

Karl H. Langlois,  Jr., Head, Soil Intrrpret;ltions
Staff, NENTC; SCS, Chestcr,.PA

m-3

Joe D. Nichols, Head, Soil Intcrprrtations  Staff, SNTC, SCS, Fort Worth, TX
Gary B. Muckrl, Heild, $oil Inqmt;llions Staff, WNTC, SCS, Portland, OR
C. L Girdncr, Acting Hiad, Soils Section, ESSP, MNTC,  SCS,  Lincoln, NE

This is to follow up on National Soil Survey Conference Steering Committee
action and last week’s conversation.

At the Steering Committee meeting last year, near the end of the Conference,
we discussed and approved asking each regional conference to appoint one
Agricultural Experiment Station (AES) cooperator to serve on a &person
technical advisory committee lo the NSSC. There was a little conversation
about making sure that interaction does not compete with the role of the
national conference, and that will be avoided.

me purpose of the committee will be at least two-fold: (1) to review NSSC
activities from a technical standpoint and (2) lo stren then NSSC-AES
interactions. AES people are specifically requested, Lause they tend to be
skilled in a number of new, highly technical subject areas which we are
beginning to address and the traditional soil survey technical topics. Most are
professionals in the teaching arena, and will be good advisors about the
growing training effort. They are familiar wilh institutional technical reviews, and
they are a group with whom a great deal can be gained by strengthening
collaborative research and development. Being independent state institutions,
they are also the most difficult for the NSSC to keep in close touch with, and
the group most likely to have potential contributions to the National
Cooperative Soil Survey (NCSS) that are overlooked.

Please ask ihe AES representatiies  at your regional soil survey conference to
consider this request, and if they are willing to participate in thus way, to assign
one person per region. Also advise them that this requesl is made with the
intention that the advisory group should be a serious force for quality and for
better collaboration. This is not done for appearances sake, and the group will
be taken very seriously  at this end.

There is anolher  need that might be helped by such a committee, although not
a charge to 11. Thal IS the problem of combining forces within the agricultural
community to make ourselves competitive with non-agricultural instrtutions
having flashier credenlials.  We will probably take advantage of meetings with
this committee lo talk about how to strengthen the NCSS program by
strenglhening its parts thraLlgh  stronger, perhaps more integraled grant
proposals and the like.
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We will undoubtedly have lo pay transportation lo get the 4 people to Uncoln
once a year (more rf the 4 get on the trail of something requiring further
deliberation). Initially, this assignment wit1 have 2-year duration, with new
appointments by the AES delegation at each regional conference. We would
not insist on retention of this interval if the particrpants  determine that a stagger
in appointments or oher changes would be preferable.

The assignment wili require a minimum  of one week per year. During that
week, :.‘re group will be apprised of technical activities at the NSSC, including
training, will have the opportunity to critique any technical activities. and will
have the opportunity to bring up technical  or coordinating concerns they or
their region choose to cover. The technical focus, of course, is on the NSSC
and the quality of things for which it is responsible.. As part of this, there will be

‘time,to  dr:cuss  ways to strengthen collaborator-r wrth AES cooperators.
.I : .:.. I~/ ,-.
b, _ . ...: .:.. :.... .

- *
* : ‘._ ,* :

”C STEVEN HOLZHEY
Assistant Director
Soil Survey  Division, SCS

cc:
R. W.Arnold,  Dirrcrnr,  Soil Survey Division, SCS,  Washington, DC
D. L Anderson, Nrrtionrrl  Leader. NSSDB, NSSC, SCS,  Lincoln, NE
J. R. Culver, National Leader, NSSOA NSSC, SCS, Lincoln, NE
E. G. Knox, Nirtiunal  Lcrrdcr,  NSSIV, NSSC, SCS, Lincoln, NE
M. J. Mausback,  National Leader, NSSIT, NSSC, SCS, Lincoln, NE
J. E. Witty, Natronal  Lcadcr,  NSC, NSSC, Soil Survey  Division, SCS,

Washington, DC
R. W. Fcnwick, Soil Scientist, NSC, NSSC, SCS,  Lincoln, NE
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APPENDIX B
NORTHC!tNTR&L  SOIL SURVEY CON?-ERENCE

Ames. love, 1990
Illinois Report

As many of you era .“bre, our pest NCR-3 r~preeentetive, Dr. Ivan
Jensen, died on Sept. 24. 1989. I have been bean l eeigned hie Soil Sway
reponeibilitiee including serving es the NCR-3 repreeent~tlva  for the
Illinois Agricultural Experiment Station.

The Soil Conservation Service provides most of the field work and
supervision for the soil survey program. Ihe University of Illinois
assists in field revieve. correlation, laboratory support end research
support. Ihe University now has a three men professorial staff in
pedology.

To &to. 34,OOO.OOO acres have been mapped  vlth approximately 2.000,OOO
acres remaining. Fifty-nine counties have published reports, 31 are
veiting to be published, end the remaining.17 surveys are being surveyed.
We anticipate re-mapping a fev counties which vore completed in the 1940’s
end 1950’s end published on a topographic bees. A number of soil
ecientiets vi11 be assigned co area offices with additional soil
scientists vorking on CIS es the let phase of the coil eurvay mapping is
completed. 
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Dr. Tom Bicki, our extension pcdologlrt,  has developed extension
education programs to wrist farmers in the selection of soil matugemant
and tillage precticss that reduce environmmtal  lmpecc  end enhance
production. His research includes the development of soil ruitablllty
retings for~alternstive  sevage dlspossl system  end monitoring the
lesching of pesicides in sandy soils under various tillage and irrigation
pr*ctices.

Ken Olson continues to teach soil conservation and msnagemsnt  as well
as the soils section of a land appraisal courss. His research includes
erosion-productivity.  soil productivity, soil porosity, conservation
tillsge, and erosion-sedimentation studies. A number of papers are listed
st the end of this report which summarizes the various  findings.

Journal Articles (July, 1988 to Hay, 1990)

Agbu. P. k., A. G. Ojanuga.  and K. R. 01son.1989. Soil-landscape
relatfonships in the Sokota-Rima  Basin, Nigeria. Soil Sci.
148:132-139.

Crsmeens,  D. L.,L. D. Norton, R. G. Darmody, and I. J. Jensen.  1988. Etch
pit measurements on scanning electron micrographs of veathered grain
surfaces. Soil Sci. Sot. of Am. J; 52:883-885.

Darmody, R. G. end T. J. Bicki. 1989. Use of civil engineering fabrics in
pedologicel field research. Soil Sci. Sot. Am. J. 53:1912.

Krernor.  U. R . , K. R. Olson, U. L. Banvart  and D. L. Johnson. 1989. Soil,
landscape. and erosion relationships in a northvest Illinois
watershed. Soil Sci. Sot. of Am. J. 53:1763-1771.

Niseyimans,  E. and K. R. Olson. 1988. Chemical, mineralogical, and
physical differences between moderately and severely eroded Illinois
soils. Soil Sci. Sot.  of Am. J. 52:1740-1748.

Olson, K. R. 1988. Effects of erosion on roll pore size dlstrlbutlons and
root ramification in fine-textured Illinois soils. Soil Sci.
145:365-373.

Olson, K. R., R. F. Darmody; J. S. Steiner.and A. H. Beavers. 1988. X-ray
technique to evaluate pedon and erosion variability of an &a map
unit. Soil Scl. Sot. Am. J. 52:1748-1753.

Olson, K. R. and C. J. Johannson.  1988. Dr. Gerald V. Olson - A memorial
tribute. Sol1 Scl. Sot. of Am. J. Soil Survey Horizons 29:44-45.

Olson, K. R. end E. Nireylmana. 1988. Hrire  yield rasponse differences
between moderetely  and severely eroded Illinois soils. Soil Survey
Horizons 29:57-62.

Olson, K. R. and T. li. Zobeck.  1989. 1989. Improved mercury displacement
method to measure the density of soil l ggregstes. Soil Sci. 147~71-75.

Tan&rich, J. P., I. J. Bicki, D. P. HcKenna, and R. G. Darmody. 1990. The
pedo-vesthering  profile and its implications for ground water
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APPENDIX C
INDIANA REPORT. NCR-3.

D. P. Frantmeier.  June, 1990

All mapping for modern surveys la complete, and reports for 82 of
the 92 counties .re publiehed. Updeting  (i. e. remepping) ie l ctive in
5 counties that now have reports published around 1962 to 1974. Field
mapping is being done at a scale of 1:12,000.  Surveys vi11 be published
on orthophotography, but it is not available now. SCS has 10 soil
scientists in five administrative areas, but one in each area has mainly
area-wide responsibility and thus spends little time on the survey.
Thus, surveys are progressing slowly.

Soil survey users become confused when the same soil in adjoining
counties has a different name. When this happens, it is usually because
the counties were mapped at different times and thus used different
series definitions. From a technical standpoint, it would be best to
concentrate all mapping in one land resource area, complete that area,
and then move to another. From a political and practical (moving soil
scientists) point of view. however, this seems to be impossible. There
is some consideration being given the idea that a soil survey need not
be correlated end published immediately after the mapping is completed.
It might be held in limbo until an adjoining county is mapped, so at
least those two will be compatible.

Work is progressing on developing e data bese, by horizon, for
each kind of soil in the state. The first step was to put all the
characterization data from Purdue, and that available on diskette from
the National Lab. into a data base management system and to clean it up
(an understatement). Then soil scientists familiar vith the soil,
supplied the current series name and Soil Interpretation Record number,
and it was summarized by SIR phase. After that, similar horizons from
each pedon were averaged to get average data values for tach horizon.

We are participating in developing an Ecological Classification
System for the Hoosier National Forest in southern Indiana. It will be
used to define map units on the basis of soils, vegetation, and
landform. Research is now progressing in areas that have not been
logged for around 80 years, so vegetation has had time to adjust to its
environment.

We are also studying silica by uptake by native forest and prairie
species. Si uptake depends on plant species end soil factors.
Apparently monocots  ‘(grasses) take up much more Si than dicots (hardwood
trees), but the data for trees is typically from forest areas and for
grass, from the middle of the prairie, so some of this difference could
be due to soil factors. To isolate the plant variable, ve are looking
et $1 uptake by trees and grasses growing on the seme  soil. The uptake
patterns vould greatly influence silica equilibrium end precipitetion  of
silica end silicsts minerals as the plants use soil water. Another
student is working on some soils vith plinthire from Brazil.
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IOWA AGRICGLTVRR XXPERIXENT  STATION

T.E. Fenton

Table 1 shows the current status of the soil survey program in
Iowa. The 5 counties that are presently being surveyed are
technically called updates but aany are resurveys. Jefferson and
Lucas counties are being mapped at a scale of 1:15840 but all
counties starting subsequent to these are to be mapped at a scale
of 1:12000. There are presently 9 resource soil scientists for the
6 SCS areas in Iowa. Fourteen soil scientists are assigned to the
counties being mapped for a total of 23 soil scientists in the
field.

We have shifted our resources from primarily field mapping to a
combination of field mapping and digitizing of completed soil
surveys. A cooperative agreement was
Conservation Service,

signed by the Soil
Division of Soil Conservation, Extension

Service, and Experiment Station in Harch of 1987. The agreement
provides for the funding of the digitizing program and contains a
priority listing of all counties in the state. Presently we have
completed 80 counties in terms of soil lines and symbolo and are
now concentrating on drainageways and spot symbols. Pour counties
are completed and about ready for release. Our goal is to have all
counties where modern field work has been completed ready for
release by December of 1991. The digitized soil maps, associated
data bases, and the software will be distributed through the
Extension Software Distribution Center.

An additional project that we continue to expand is ISPAID (Iowa
Soil Properties and Interpretations Database). It contains soil
properties and interpretations for approximately 2100 map units we
have correlated to date. For each map unit we currently have 80
fields of data. The fields in ISPAID are listed in Table 2.~. The
fields of data that are common to-the SOI- and 3SD are cross
checked and, if there are differences, the problems resolved by a
committee before the data becomes an official part of our data.
We eventually plan to have a county-specific data file for many of
the fields of data.

We also are evaluating older soil surveys as to the need for
updating. Randomly selected 160-acre tracts stratified by
townships are mapped at a scale of 1:12000.
compared to the published soil maps.

The maps are then
The maps, legends, text, and

tables in the published report are evaluated using a standard
format for all counties. Local officials and users are also
encouraged to complete the evaluation form. Meetings are held at
the county level, the evaluation forms summarized, and a
recommendation made concerning the extent of the update.
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Table 1. status report of soil surveys in Ioua, June 1990

Field Soil
survey Scleatista Est.

Pub- In In Wait- Federal State
lished in*1

Compl.
Total Press Prog. scs NonSCS  6 l o c a l DateState

IA 99 .79 A5. -i 5 1 i-23 0 0 1989
(199212

1 Humboldt County scheduled for update
2 Includes five counties designated as

Table 2. Fields available in ISPAID

beginningJuly  of 4990.

updates.

Acreage Kina of Component *Subsoil K
Available Water Capacity Kind of Map Unit *Subsoil P
Bulk Density, Subsoil *Land Capability Class/ *Surface Layer Color Value
Bulk Density, Surface

*Cation Exchange Capacity
Clay Content (Surface)
Corn Suitability Rating
Depth of Free Carbonates
Depth of High Water Table

*Depth to Strongly Con-
trasting,Particle-Size
Class

*Depth to Textural or
Compositional Discon-
tinuity

Drainage Class
Drainage Class Code
Erosion Class
Erosion Factor: K
Erosion Factor: T
Flooding Frequency
Flooding Frequency Code

*Highly Erodible Land
l Hydric Soil Code
Rydrologic Croup

S u b c l a s s *Surface Layer Color Chroma
Landscape Position Taxonomic Classification
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Xamas rgrioultural Bxporinont Station
K.D. Rameon
Jun. 7, 1990

I. Kansas Soil Survey Program
A.
B.
C.
D.
E .

F .

G.

Ii.

I.

J.

Total number-of C&UdieS 105
Published 98 surveys, 100 counties
In press 5
In progress 3 (updates)
Waiting 0

All sf Kansas or 52,657,500 acres, has been mapped in a
nonce over" soil survey.

The oldest modern survey, Saline County, was published
in 1959. Remapping has just been completed. Updates
of three other counties published in the early 1960's
are also in progress.

Plans have been developed to evaluate all soil surveys
in Kansas by FY 95. Updates will be done on a multi-
county (MLRA) basis where possible.. All updating and
transfer of existing soils information will be complet-
ed on a 1:24,000 ortho-quad base. Most surveys is
Kansas have been published at a scale of 1:20,000 and
are not geo-referenced. At least 10 surveys will need
extensive updating.

We are developing a proposal in cooperation with the
Geography Department to digitize all soil surveys in
Kansas for a state-wide geographic information system.
We envision a project lasting about six years at a cost
over $1 million. Existing soil map sheets will be
recompiled onto mylar overlays of USGS 7.5 min quadran-
gles, which will then be scan digitized.

Soil characterization data are available for only about
150 pedons in Kansas.

II. Kansas Soil Survey Personnel
A. SCS field stiff

B.
C.

III. KAES
A. -

B.

C.

D.

12 (6 doing field mapp-
ing and 6 area soil
soil scientists)

SCS state office staff 3
Other Federal, State,
and local staff 0

Research Activities Related to Soil Survey
Clay translocation and carbonate accumulation in the
16- 26 inch rainfall zone of western Kansas.;
Use of Landsat TU and SPOT satellite imagery for ioil
mapping of rangelands and for detection of residue
cover.
Distribution and properties of clay minerals in Kansas
soils with emphasis on applications to soil fertility.
Joint project with soil microbioloaists
State irnicersity on stratification-of H
files. 30

and Michigan
in soil pro-
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APPENDIX F 'NEBRASKA REPORT
NCR-3 1990

- 50 millim acres in the 8tatc
- hrva 4 mtiea in which to aeplete  the mapping of pcivato land3

- Cherry County
- Sioux county
- Garden County
- Sheridan County

-hllvA updating activities in 2 counties
-mnay County
- Saunders County

- all 6 counties are accelerated by annual 8tate and local ocaperativc
fiMncia1  Agr_ntS  tOtAlifg AhIt $3851000 Of vhich

- $150,003 is fran the atate legislature
- $108,000 is fra natural resource districts

- wintenance  activities for gublished rr~il mrveys include
- recorrelate by major land remurce area to

~- update 8oil interpretations
- dmment  art~s needing remapping
- remapping and republishing es in Dandy  end Saunders  Counties

- technical  cervices At the Area level
- have me reAource  soil scientist in each of 4 offices

--digitizing soil survey naps
- presently digitizing acrpletcd  soil eweya bj 2 @cre cells

(Nebraska Resources Cumbsim,  SCS field office md Scs
Resources 5tAff)

- in 1990 plan to 8tat-t  digitizing  

 



_

Developed semi-tab Somat for nap unit write-ups.

State Soil Survey Database developement is 100%
downloaded.

Updating soil ourveys - Dundy County and Saunders
Counry . Mapping scales include 1:24,000 and
1:12,000.

Saunders County updating meetings continue. sixty-
five persons have attended one or more of the last
Seven meetings. Six committees are working on
prOpO66lS  to imprOVe ooil 6urvey technique6 and
prOdUCt6.

Soil Survey Reports were i66Ued for Platte and
Wheeler Counties.

Other PY 89 Progress includes:

Larry Ragon traveled to Cochise County, Arizona, to
6tUdy aridic soils 60 a6 to verify that Nebraska has
none.

Memoranda of Understanding have been drafted for the
Saunders County project and the HLRA-72 project.
Nebraska will be requesting permission from the
National Office to update the Washington County soil
survey.

During FY 1989, six soil scientists, mostly survey
party leaders, detailed to Louisiana, North Dakota,
HOntana and Minnesota for PSA soil mapping.

Taken from Nebraska Soil Survey 1990 Plan of Operations by
Norman Helzer. SCS State Sot1 Scientist.
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APPENDI;  G

NCR-3 Report 1990
North Dakota Agricultural Experiment Station

D.D. Patterson

Soil Survey Program - North Dakota

1. Projected Completion date: 1992 (Except for the remapping of
3 counties originally mapped in the 1930’s. Completion of these
count ies  ant’ the state scheduled for 1994.)

2. Percent Mapped: 87 percent

3. Surveys in Progress: 14

4. Reports Awaiting publication: 9

’5. Updates Scheduled: 8

33
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APPENDIX H NCR-3

Ohio Progress  Report

June 7.1990

.&mes, Iowa

. .

Currently 99% of Ohio has been covered by a modern soil runey. Our projection in
Ohio is to have a modern detailed soil survey completed for each of the 88 counties by
July, 1991. To date, mapping by the Ohio Division of Soil and Water Conservation - !joil
Inventory  Sect ion 8nd the Soil  COPtWV8tiOn  !hvice h8s been c o m p l e t e d  in 83 c o u n t i e s
with soil survey reports published in 68 counties. Project  soil surveys are currently
underway in all of the remaining 3 Counties  with COSt-Shrring  involved in 111 of those
coua@u. In addition, field work is underway in 5 counties in order to produce a
modernized soil survey. Cost-shar ing COntracD  have been signed in 5 additional
counties for soil survey modernization progmrns.

The Ohio Soil Characterization Laboratory is currently analyzing 20 to 30 pedons
each year in support of the Ohio soil survey program 8nd current reseuch. These
analyses include all routine physical 8nd  chemical properties with mineralogy being
determined for selected pedons. All pedon  description, and eccompanying  data are
currently being stored on floppy diiks but the compilation and electronic storage of
descriptions and data generated in prior years is now on hold due to a lack of personnel
and funds.

Research projects currently underway which are related to soil survey ectivities
include: I) the origin of smectites  in soils of western Ohio, 2) the relationship between
water chemistry and soil mineralogy. 3) the origin and characteristia  of dense. brittle
zones which are apparently permeable to water. and 4) the genesis of soils as related to
hillslope processes  in eastern Ohio.

Recent Publications

Smeck. N. E., M. L. Thompson.  L. D. Norton, and M. J. Shipitalo. 1989. Weathering
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SOUTH DAXOTA
NCR-3 REPORT
JUNE 1990

D. D. UALO

ElWJ-CO~ING  A~WIXX!SS

1. Soil Ratings

A. Soil Ratings for HLRA 102B and 55C.

HERA  102B and 5% soil ratings based on current SCS-5
data for.soil mapping units used in South Dakota were
developed. The project is in cooperation with the SCS and
the S.D. Dept. of Revenue. Three soil ratings were
developed for each soil mapping unit. They include:

;;
a crop rating;
a range/grass rating; and

c) a soil productivity rating.

The procedure developed is a revision of earlier
methods. A forage value rating (usefulness based on species
composition) has been calculated for each soil and is used
to adjust the total pounds of forage produced listed on the
scs-5. Ten counties have been completed and published (Bon
Homme, Clay, Hutchinson, Lake, Lincoln, Winnehaha, McCook,
Turner, Union and Yankton). The entire state is scheduled
to be completed by July 1991.

2. Pothole Wetlands (Hydric Soil Characteristics/Water
Quality).

Water quality and hydric soil characteristics are being
tested on native wetlands in eastern South Dakota. The
Wildlife Department (SDSU), the USPWS and the SCS are
cooperating. One thesis and two USFWS Biological Reports
have been published.

3. Subsoil Fertility Levels, Soil Genesis and Soil Taxonomy.

Soil variability, soil genesis and subsoil fertility
levels are being examined in MLRA 102B. Bray-P, Bicarb-P, X
and SO,-S are being tested at type locations in at least 5
counties for each soil studied. Six different parent
materials are being studied and the 25 soils selected
represent benchmark or important agricultural soils in the
area. i
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1. Woodland Grazing Potential-Black Hill (Lemma).

A study dealing with woodland grazing potential on
limestone soils in the Black Hills was completed. A thesis
by Wary Rasmussen was published. Cooperative project with
USFS and SCS.

2. Aquifer Vulnerability Mapping (Lemme).

Completed work on aquifer vulnerability mapping
project. Two papers published in the 1990 March-April issue
of JSWC 45(2). Cooperative project with the SCS and the
USEPA.

3. STATSCO Map of SD (Lemma).

Completed work on STATSCO Map of SD.
project with the SCS.

Cooperative

e
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NATIONAL COOPERATIVE SOIL SURVEY AND ITS NEW CHALLENGES

NORTH CENTRAL SOIL SURVEY WORK PLANNING CONFERENCE

JUNE 9, 1990

JAMES H. WARE

The theme of the National Cooperative Soil Survey Conference
held in Lincoln, Nebraska last July was "The Soil Survey of
the Future". The task forces were challenged to present
ideas of where the NCSS efforts should be going. Those
recommendations are what I consider the New Challenges for
NCSS, and I am pleased to report that many of the issues
discussed at the conference are already being addressed.

First and foremost, and it addresses many of the issues from
the conference, is that the entire soil survey program has
made a significant change in its philosophy of operation.
The soil survey program is no longer a program designed
solely to produce a soil survey report. It is now a program
designed to support the collection, management, and
maintenance of soil survey information and to provide that
information in the format appropriate to address the needs
of our clients.

The Soil Survey database and software development initiative
being directed by Dave Anderson and his staff is addressing
the needs of users of soil survey information. Also, it is
looking at ways to manage soils information and provide data
that reflects the accuracy and reliability of the soils
information in the system.

When addressing the needs of users of soils information, one
theme comes back again and again, and that is "the needs for
soils information are in constant change and evolution."
Recent examples of this are reflected in the information
being added to the Soil Interpretations Records. This
includes items such as CEC, sodium adsorption ratio, calcium
carbonate equivalent, wind erodibility index, and others.
New uses include determining the effects of soils on the
infiltration of pesticides into the ground water, and the
impact of soils on Low Input Sustainable Agriculture.
Again, Dave Anderson's group is addressing ways to make the
new Soils Information System (NASIS) adaptable to changes in
information inventoried as well as the ways that information
may be interpreted. Gary Muckel is providing guidance for a
symposium on soil quality standards that will begin to
address some of the issues of Low Input Sustainable
Agriculture. The National Soil Survey Interpretations Staff
headed by Maury Mausbach is also looking at the development
of soil quality standards in base saturation, erosion rates
(improving on the concepts of T), and building on the Forest
Service work with bulk density.
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The soil survey staffs in the states of Colorado, Kansas,
Oklahoma, and New Mexico are cooperating in an effort is to
update soil survey information on a regional basis. In this
case the effort is to update the soil surveys in MYRA 77.
ML&A 105 in Wisconsin, Illinois, Minnesota, and Iowa is also
being evaluated for a coordinated update here in the North
Central States.

This MLRA approach will lead to the development of uniform
legends and will provide better descriptions of soils, as
they will be looked at across their entire range of
occurrence instead of only some part that occurs within
political (state or county) boundaries. This concept also
includes an effort to design map units based on natural
landscape segments.

All of these efforts are being conducted in an atmosphere of
awareness of increasing needs by an increasing number of
clients, both public and private, for more information that
is more accurate and more reliable.

We in NHQ couldn't be more excited about the future of the
National Cooperative Soil Survey. We can see the Soil
Survey entity being much more responsive to the issues
developed by the Task Forces and Committees of both regional
and national conferences. These issues are also reflected
in four major objectives being used to guide the direction
of the Soil Conservation Soil Survey Division: 1. Improve
methods and products to meet expanding user needs;
2. Provide new knowledge, procedures, concepts, data sets,
and relationships to support the use of soil information;
3. Provide technical soil services (support in the
application of soil survey information) and train users of
soils information and: 4. Implement, support, and maintain
soil survey activities.

Finally, two other issues:

STATSGO: Most States are completing their maps and
attribute datasets. They are to keep STATSGO as
priority for getting it operational.

a high
Dennis Lytle has

updated and will soon distribute a new status map showing
the states progress. Our goal is to have all states joined
and the attribute database operational as soon as possible.

GPS: Global positioning technology is being tested by
Jim Doolittle of the National Soil Investigations staff.
One unit is being tested in Massachusetts and New Hampshire
in cooperation with the Massachusetts Department of
Transportation. It is being tested as a tool to help soil
surveyors locate themselves in areas with dense canopy
cover, to locate significant landscape breaks, and to locate
pedon sites. It has the capability of providing locations
by latitude and longitude, and it is using MHAN c
technology which presently helps in the landing of aircraft.
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In my remaining time, I would like to share with you the
trends for mapping progress, funding, publications, and the
Soil Scientist workforce over the last several years.
Needless to say, the 1985 Food Security Act has had a
tremendous impact on our operations.

STATUS REPORT

1. Total acres in the United States 2,281,717,000
Total acres mapped at the end
of W-90 1,625,545,000

Approximately 70% of the U.S. is covered by soil maps.
Mapping is progressing at a rate of about 40,000,OOO acres
per year.

2. Total acres of private lands in the U.S. 1,570,935,000
Total acres mapped at the end of FY-90 1,362,383,000
Acres remaining to be mapped 208,552,OOO

Approximately 87% of the private lands in the U.S. is
covered by soil maps. Mapping is progressing at a rate of
about 31,000,OOO acres per year.

3. Total acres of federal lands in the U.S. 644,774,OOO
Total acres mapped at the end of FY-90 376,492,OOO
Acres remaining to be mapped 268,282,OOO

Approximately 58% of the federal land in the U.S. is covered
by soil maps. Mapping is progressing at a rate of about
6,367,OOO acres per year.

4.

5.

Total acres of cropland in the U.S.



1 9 8 6 2 7 %
1 9 8 7 4 8 %
1988 5 4 %
1989 5 2 %
1 9 9 0 4%

The decrease in numbers of acres mapped during the 1987-1989
period reflects the inefficiencies in mapping cropland only.
Inefficiencies primarily were: 1. not block mapping; and
2. detailing soil scientists into areas where they had no
previous mapping experience. Many states in this region of
the country had better efficiencies than these national
figures show because of the large areas of open cropland
that was mapped in blocks.

6. SCS soil survey funding:

1984 53.4 million - a 1.6% increase over a
1985 54.0 million three year period with
1986 54.3 million inflation at about 3%

per year = loss of 7.4%
1987 58.1 million - a 25% increase over a
1988 67.7 million 4 year period with
1989 68.0 million inflation at about 3%
1990 68.0 million per year = gain of 13%

The 9 million dollar increase in 1988 was provided for
meeting the cropland mapping needs of the 1985 Food Security
Act. This funding was used to hire additional soil
scientists, contract for mapping, and pay for detailing of
soil scientists into states with high cropland mapping
workloads.

7. The numbers of SCS soil scientists reflect the status of
the soil survey budget. During years 1984-1987 the numbers
of soil scientists in SCS declined from 1,341 to 1,155.
With the increases in funding for the 1985 Food Security Act
the numbers have increased to 1,359.

8. The drop in numbers of soil scientists from 1984 to 1987
was reflected in the drop in the number of acres mapped per
year. This trend was accelerated by the emphasis placed on
mapping of croplands. The trends for the number of acres
mapped per individual soil scientist, however, actually
began to increase prior to the Food Security Act cropland
mapping initiative. This increase in efficiency by
individual soil scientists reflected the implementation of
productivity improvement initiatives such as better
management of soil survey projects, providing word
processing equipment for manuscripts, better availability of
field equipment, and a better understanding of the soil
mapping process by the individual soil scientists. Now that
cropland mapping is essentially complete, this trend is
expected to continue since the emphasis is again being
placed on project mapping.
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9. The number of soil survey reports published each year
increased from 61 in 1984 to 78 i n 1986 and 1987. In 1900
the amount of funding for publication was reduced and
diverted to cropland mapping. This was reflected in a
decline in the number of publications to 70. In 1989 the
funding was restored and publications rose to 79. During
the period of 1987, 1988, and 1989 manuscript development
processes have been improved and desktop publishing
equipment has reduced the time and the cost associated with
manuscript editing and formatting. At the same time more
flexibility in manuscript formatting, color covers, color
plates inside the publications, and improvements in paper
quality have been achieved. The cost savings are reflected
in the number of publications that can be published.
Presently we are anticipating about 110 publications this
year.

Thank you for the opportunity to meet with you this week.
At this time, I will answer any questions that you may have.

Presentation by James H. Ware, Soil Scientist, Soil Survey
Division, Washington, D.C. Adapted from a paper prepared by
Thomas E. Calhoun, Assistant Director, Soil Survey Division,
Washington, D.C.
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Mw Regional Cooperative Soil

Agricultural Experiment station Cooper*tor  to ,*rv* on * four-person
technical advisory cossrittee  to the National Soil Survey Center. ILo
objectives of the committee rould be (1) provide technical resources and
evallurtion  of NSSC activities, and (2) Mintsin inter*ction  between l ctiv*
participants in the NCSS. We are looking forward to * selection being made
at this conference to represent the Midwest on this Steering Colaittce.

The soil scientists on the Soil Survey Quality Assurance St*ff *re l ssigned
l re* of rcsponcibility l*rgely on the basis of Major Land Resource Region.
These three *rc*s *re the West, Central, and Past.  Roger B*bemn “16
recently selected to be the supervisory soil scientist for the West and
Berman Budson,  who previously had responsibilities for the West is now
coordinating our field *ctivities for the %st l re*. Larry Batliff is the
supervisory soil scientist for the Central area.

As meny of you are aware, there has been * gr*dual  reduction in soil
scientist6 on our staff through retirements during the past 2 years. The
retirement of Rod Bamer,  Dick Johnson, Gerald Post, &trvin Dixon, Lottie
Buller. and Bob Turner represent a vast amount experiences. However, I
might add the newer soil scientists who hsve joined the Soil Survey Quality
Assurance Staff have demonstrated excellent potential to quickly fill this
gap * No of these soil scientists, Earl Lockridge and Crsig  Ditsler are
currently working on * PhD programs at the University of Nebraska.

ACTIVITIES OF SOIL SCIENTIST ON TBE QUALITY ASSURANCE STAFF

Major quality *ssur*nce  responsibilities include (1) Field reviews and soil
correlation, (2) Soil series descriptions and interpretations (3) Soil
classification, (4) Soil survey manuscript6 , and (5) Somap compirrelat.oil



NW Regional Cooperative Soil

The processing of all roil series into OSED (Official Series Description)
continues to be a high priority with the Soil Survey Quality A6rurance
Staff. During recent months we have begun to use a Acanner  to move the
aeries  descriptions in our file to OSED for a number of rtatcr. This has
enabled the series description6 to be in a USeAble  database and will
facilitate the states in making needed revision6 or update6 on these Aeries
descr ipt ions.

A total of 2,241 soil series were processed into OSED in 1989. To date,
there are approximately 18,000 ooil series in U.S . The minimum number of
soil series processed by month ranged from 53 in July to n maximum of 429 in
December. Since January of this year, we have processed about 1,300 soil
oeries  into OSED. A high percent of the roil 6eries being proceceed  into
OSED are from the Western part of the United States.

A January 1990 summery chows that on a national basic we are using over
30,000 Soils-5’s in our cooperative soil survey  program. A summary  of t h e
number of Soil-S’s being used in each NTC area is as follows.

r of Soils-5’s
1.845

SNTC 3.705
HWNTC 5,090

WNTC 20,797

The Soils-S’s as presently used are an integrate part of the data gathering
and delivery system. The information on the Soils-5’s  is being used by 6
wide variety of customerA.

There is a continued need at all levels, i.e., Field, Area, State, NTC, a n d
NSSC, to be cognizant of the values on each Soils-S. Recent personal
experience with changes on the Soils-S’6  related to Bydric  soil criteria,
soil drainage classes, and coordination with the soil series description
clearly demonstrates that a continued effort by each of us is needed to
maintain quality Soils-5 data. Recent review of selected Soils-S’6  and 6oil
series descriptions by the Fish and Wildlife Eervice has indicated 60me
inconsistencies in our databases.

One propocal diccursed between our office, the NTC’s,  and some ctater ic
coordination and quality review of the Soilf-5’6 by Hajor Land Recource
Areas (tll&A ) . This would allow UC to review all of the Soils-5’s in a
geographic ares at one point in time. We think that this approach offer6 a n
excellent opportunity to utilize our databases in searching for
inCOnSiStenCies  in our ddta sets.

Uost  of you by now have received the new version of keys to Soil Taxonomy.
The Andisols order will require reclassification of several soil series in
relected  western state6. A working Aesrion  has been planned at Portland,
Oregon this November to nddrecs this issue. I am not aware of any soil
series in the Midwect which will be reclaccified  to be in keeping with the
Andisol order.
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MN Regional Cooperative Soil

50 to 100 map units, the percent of ocrico reviewed io 15 percent; and a 10
percent review of series is made in survey areas with sore than 100 map
units. For each series reviewed. all map units. general soil mep
descriptions, and tables associated with the selected series are given
technical review.

We have slightly modified our procedure for technical review of roil survey
manuscripts. All technical reviews are presmtly coordinsted  by Bill
Braker,  soil scientist-osnuscript. We feel this procedure will assist in
providing a consistent timely technical review of the manuscripts you submit
to our office.

Training is one of the major activities in the NSSQA Staff each year. In
addition to training provided on soil survey manuscripts. workshops. state
meetings, etc., several formal courses are conducted. These formal courses
*re:

1. Basic Soil Survey

2. Soil Correlation

3. Soil laboratory Deta Procedure

4. Soil Lsboratory  Dsta Use

5. Pilot Course - Soil Survey Field and Laboratory. A 2-week  session
combining two previous courses.

1st Session - May 14-25, 1990
2nd Session - June 4-15, 1990

Major topics in this pilot course are: geomorphology, map unit design, soil
descriptions, transects, collecting field notes, soil taxonomy, diagnostic
horizons, soil sampling and site selection, soil water relationships,
understanding date sheets, soil interpretations and cartographic. Field
exercises were conducted in geomorphology. transecting. use of field kits,
describing and sampling soils and soil classification.

There presently is interest in developing courses in (1) Advance roil
correlation, (2) Soil Interpretations , and (3) Party Leader Management.

snil Survey Publication

A suesnary  of the national schedule of soil surveys by state and survey area
shows 236 soil survey manuscripts in the system. This number includes
manuscripts in some stage of review, edit, and publication. Soil ups for
181 of the 236 soil surveys have been submitted to the Nstional Cartographic
Center.

Current projections indicate that we will edit about 60 to 65 roil survey
manuscripts in Fy 90. This total is possible because we are presently using
resources in contract proofreading and contract editing. We anticipate thst
this use of contractors will allow us to edit an additional 10 soil survey
manuscripts during the fiscal year.

47
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NW Regional Cooperative Soil

We currently have about 45 soil survey manuscripts on the shelf ready for
editing. Soil maps for 20 of these soil survey areas have been submitted to
the National Cartographic Canter. The soil survey manuscript6 with roil
maps submitted to the National Cartographic Center will be high priority for
editing.

Current projections suggest that there is potential for about 100 aoil
surveys to be published this year. This ic contingent in part on three
contracts, covering about 17 soil surveys each, that GPO has with private
industry for publication.

Desktop publishing is effectively being used by NSSQA Staff to reduce the
cost of producing and reduce staff time in preparing material for roil
survey publication. The system  was set up in July, 1988.  The software,
HACNATYPE,  is used on an ATbT  6386 computer. I’ypically  soil survey
publication cost was $16.000 to $17,000 in 1988. In 1989. with the desktop
publishing system, the cost was only $13,000. This is a saving of $3,000 to
$4,000 per survey. In addition, the ayatem caves about three months
editorial staff time per survey. A brief handout on Desktop Publishing
System by Paige E. Mitchell, editor on our staff, gives an excellent
overview of this system.

There are two areas we are presently developing to enhance our editing
capability. (1) Tables in soil survey manuscripts are presently  made using
the Soils-6 file and the Soils-5 databases at Ames, Iowa. State adjustments
in tables i.e., crop yield tables are made in pencil and submitted to our
office for editing. This requires our office to manually make all
recommended corrections on each table. We plan to have operational by the
end of this fall a system  where each state will have an opportunity to make
these needed adjustments in their state soil survey database (3SD). Each
state will submit to NSSQA a disk of the tables essentially ready for
publication. (21 The pedon description program is currently being reviewed
to be consistent with the new National Soil Survey Manual. We also need to
have the pedon program to be in agreement with the editing style used in
published soil surveys. Once operational, this would allow for the Party
Leader to use the pedon program to describe pedons used in manuscripts that
would require a very minimum amount of editing and would significantly
receive potential errors.

Through the years, we have continually review the format in which we publish
coil surveys. The section on coil maps has been fairly stable. Sowever,
the text including the description of soils and their interpretation have
been presented in different formats.

We currently have a group of four state soil scientist (Sy Ekart, N o r t h
Dakota; Arville Touchet, Louisiana; Jim Carley, Wachington;  and Steve
Eundley,  tdasaachusetts)  Bill Brodercon and Berman Hudson, NSSC to review the
present format. One of the major considerations is to have the soil survey
manuscript to be presented as two separate documents. (11 Maps and
(2) Interpretations. The soil interpretations in the published soil survey
that is the first section to be outdated by technology.

This advisory group ib ccheduled to meet in June, 1990 at Lincoln, Nebraska
to discuss and make recossoendations. We plan to have these propocals
reviewed by the National Cooperative Soil Survey participants this calender
year. This  will allow us to proceed forward with any major format changes
the firct part of 1991.

4.??
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MW Regional Cooperative Soil

There has been an increase interest to nodernice  and maintain soil surveys
on a major land resource concept. Our staff hns coordinated two separate
sessions during the past three months to discuss modernicetion  on the ROSA
concept. Larry Ratliff, supervisory soil scientist, SSQA Staff has provided
excellent coordination of these two very productive sessions. A brief
msmary  of these sessions is as follows:

PUBA 77 - Sauthern

Weeting held at Stillwater, Oklahoma during the week of Hnrch  5-8, 1990.



MV Regional Cooperative Soil

There is a strong desire at the NSSC to update the National Soils Bandbook
(NW). The present format is prior National Soil Survey Center. Berman
Budcon, supervisory soil scientists on SSQA Staff io chairing a collaittee to
develop an outline for the updating the NSE. Several l ections i.e., 601,
602, 603 have initial first drafts and are in various l tages of review.
Specific details which are rubject to periodical change are planned not to
be included in the NSA. Tentative plans are to have a draft of the NSE in
new format completed for review and terting in the spring of 1991.

One of the taskforces .nt the 1989 National Cooperative Soil Survey
Conference was model coil surveys. Presently there is interest in the
national office to encourage individual project6 which would test or develop
a new procedure on methodology which would result in technology applicable
to the next generation of soil survey. These projects would be designed to
collect specific information. You may wish to contact Lawson Spivey, soil
scientist in the national office if you have or desire to develop these type
of projects in your state.

We in the Quality Assurance Staff will be looking forward to working with
each state as we begin to develop our schedule of coil survey activities for
this next fiscal year. We will welcome your comments or expressions which
will contribute to a more efficient way of doing the same item, new
initiatives or ways to improve the quality of our product. Please feel free
to contact our office to formally or informally diccuss issues of mutual
soil survey quality assurance concern.
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LEOPOLD CENTER FOR SUSTAINABLE AGRICULTURE
presented at the 1990 North Central Region Soil Survey

Work Planning Conference, June 5, 1990
Dr. James Swan, Associate Director

WHO ARE WE, AND WHAT DO WE DO?

The Leopold Center for Sustainable Agriculture was
established in the Iowa Agricultural and Home Economics
Experiment Station at Iowa State University by the Iowa
Legislature in 1987 as part of the Groundwater Protection
Act (HF-631). The enacting legislation defines sustainable
agriculture as I1 . ..the appropriate use of crop and livestock
systems and agricultural inputs supporting those activities
which maintain economic and social viability while
preserving the high productivity and quality of Iowa's
land."

The mission on the Center reflects the "land ethic"
philosophy of Aldo Leopold, conservationist, ecologist, and
educator.

To accomplish a sustainable agriculture in Iowa, the statue
established three objectives for the Leopold Center:

1. Conduct and sponsor research to identify and
reduce negative environmental and socioeconomic
impacts of agricultural practices.

2. Research and assist in developing emerging
alternative practices that are consistent with a
sustainable agriculture.

3. Develop, in association with the Iowa
Cooperative Extension Service, an educational
framework to inform the agricultural community and
the general public of its findings

Functions of the Center are supported by direct
appropriation from the Iowa Legislature and by funds from
the Agriculture Management Account, provided by special fees
on nitrogen fertilizer and pesticides. The Center
accomplishes its mission through three major programs: The
competitive grants program, an interdisciplinary research
program, and a program for adult education and outreach.

COMPETITIVE GRANTS PROGRAM

The competitive grants program was initiated in fiscal year
(FY) 1989 with oil overcharge funds. In the following
fiscal year, competitive grants were funded from general
purpose revenues provided by the Iowa Legislature. Grants
for FY 1990 grouped below by category, ranged from $4,700 to
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$62,700; the median was $20,000. For 1990-1991 the Center
will fund 40 projects for a total of $989,781.

COMPETITIVE GRANTS, 1989-1990

Cateuory Number of Grants Amount
Cropping Systems 4 $78,900
Soil Fertility 2 28,150
Energy 6 84,700
Insect Control 6 130,700
Weed Control 4 108,800
Disease Control 1 17,500
Water Quality 3 32,000
Socioeconomic 2 34,000
Soil Conservation 1 21,000
Forest Management 2 33,400

TOTAL 26 569,177

INTERDISCIPLINARY RESEARCH TEAMS

The Leopold Center is sponsoring seven interdisciplinary
"Issue Teams". The teams are composed of researchers from
Iowa State and from other universities and colleges in Iowa,
along with farmers and conservationists who assist in
refining the teamts research agenda. Each team has at least
one leader with a part-time appointment in the Center. Each
team works closely with the Center's director to establish
an innovative research project.

Jssue Team Team L der
Agroecology Richarde&hu?tz & Bruce Menzel
Alfalfa Pest Management John Obrycki
Animal Management James Russell
Animal Waste Management Stu Melvin
Cropping Systems Rick Cruse & Doug Karlen
Human Systems Gordon Bultlena
Weed Management Brent Pearce

CENTER STAFF AND LOCATION

The director of the Leopold Center is Dr. Dennis Keeney, a
native Iowan and Iowa State University graduate. Dr. Keeney
was head of the Land Resources Program in the Institute for
Environmental Studies at the University of Wisconsin,
Madison prior to being named director of the Leopold Center.
He has published extensively on soil nitrogen and was
President of the Soil Science Society of America and Chair
of the Soil Science Department at the University of
Wisconsin, Madison. Staff include associate and assistant
directors, an information specialist, account clerk, and
secretary. Recruitment of an education specialist is
underway.
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The Leopold Center is housed on the first floor of the
National Soil Tilth Laboratory located at the intersection
of Pammel Drive and Wallace Road on the Iowa State
University campus.

ADVISORY BOARD

The statute also specifies the function and membership of an
advisory board which advises the director in the development
of a budget, on the policies and procedures of the center,
in the funding of research grant proposals, and regarding
program planning and review. The Advisory Board consists of
the following members:

A. Three from Iowa State University,
8. Two from the State University of Iowa
C. Two from the University of Northern Iowa
D. Two from Iowa private colleges
E. One from the Department of Agriculture and Land

Stewardship
F. One from the Department of Natural Resources and
G. Two members actively engaged in farming appointed by

the State Soil Conservation Committee.

SOILS INFORMATION IS ESSENTIAL FOR SUSTAINABLE AGRICULTURE

The definition of sustainable agriculture, which refers to
"the appropriate use of crop and livestock systems and
agricultural inputs" and to "preserving the high
productivity and quality of Iowa's land" and its presence in
legislation on water quality, together imply that site
specific management recommendations are required in order to
accomplish the objectives of the act. The diversity of soil
and associated climatic conditions, crop and animal
production systems, and their interactions make site
specific recommendations necessary.

Sustainable agriculture requires consideration of the
effects of production practices on the environment. These
effects are also a function of the soil and crop, and of
weather conditions and variability. Thus site specific
information and recommendations are required if practices
are to be adjusted to protect the environment. An example
of the use of site specific information is the USLE and its
replacement; both are based on individual soil and local
climatic information.

The variability of weather introduces a significant element
of risk into agricultural production. The risk of economic
loss due to reduced yields or lost opportunities must be
below some specific level in order for farmers to adopt any
practice including alternative practices. Methods of
assessing the effect of soil differences and of weather
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variability on specific production and environmental
protection practices are required.

Neither money nor time is available to evaluate the range of
alternative practices at more than a few locations. To
extend the information gathered at a limited number of sites
(on a limited range in soil types with a limited range of
weather conditions) to other specific sites in Iowa requires
the use and validation of crop simulation models. These
models use various inputs of soil, plant, and meteorological
information to simulate plant growth and yield.
Representative soil and climatic information is essential
for accurate simulation of the process or processes
involved.

Sustainable agriculture alternative practices such as cover
crops, tillage and residue management, and rotations
involving deep rooted legume forage crops can alter the
water budget with significant effects on water and solute
movement in and through the soil profile and on crop
production.

In order to make progress in protecting the environment and
maintaining or increasing agricultural production we will
require more precise recommendations and assessments of the
environmental effect of production practices. Experiment
station field research results must be more closely related
to individual farm, field, and in some cases to individual
soil type. Single or multiple site research and
demonstrations, however sophisticated the experimental
design or well conducted, will accomplish this objective
only when combined with a means of transferring the
information obtained and modifying the process simulated to
account for the specific soil and climatic conditions and
management capabilities encountered on an individual field.

In conclusion there is a great need for soil and climatic
information in sustainable agriculture. Achievement of the
goals of environmental protection and a sustainable
agriculture depends to a large extent on correctly
interpreting and applying research results to individual
soil, crop, and climatic situations. Soil and climatic
information is essential in order for field research results
to be correctly interpreted and is just as necessary for
them to be correctly applied.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

54

56



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SOIL TILTH AND THE PRESERVATION
OF THE SOIL RESOURCE

.I. L .  Hat f ie ld
Laboratory Director

National Soil  Tilth Laboratory
Ames, Iowa

Soil  t i lth has been described as the “wellness  of the soil” .  Every gardener can
a c c u r a t e l y  d e s c r i b e  t i l t h . However, as a s c i e n t i f i c  t e r m , t i l t h  l a c k s  a
quantitative definition or B quantitative description as to the processes which
create or maintain tilth.  Throughout recent history tilth has been associated
with the physical characteristics of  the soil  and more specifically the structure
o f  t h e  s o i l  a g g r e g a t e s . A  m o r e  e f f e c t i v e  d e f i n i t i o n  o f  t i l t h  i n c l u d e s  t h e
p r e m i s e  t h a t t i l th  i s  a r e s u l t  o f  c o m p l e x  p h y s i c a l - c h e m i c a l - b i o l o g i c a l
interact ions . In this brief  report we will  explore the current research being
conducted on soil  ti lth at the National Soil  Tilth Laboratory.

Soil  is  a result of  the interactions of  the climate and the parent material.  In
explaining this simple concept there are many caveats and subtle characteristics
which must be considered. The simple fractions of sand, silt ,  and clay are not
suf f i c ient  to  descr ibe  the  t i l th  character is t i cs  o f  a so i l .  On the  other  hand.
an assessment of the organic matter content provides  some additional information
but does not provide a basis for quantifying ti lth.  We do know, however,  that
organic matter is an important factor in the creation and maintenance of tilth.
One of the important questions is what factors begin to change within a soil as
organic matter is added and how are these processes interrelated. Presently,
research  i s  be ing  conducted  on  the  var iat ion  in  the  microbia l ,  fungal, a n d
mesofauna  act iv i t ies  and  populat ions  in  d i f ferent  so i l s  wi th  d i f ferent  organic
matter and different surface treatments. As we begin to understand the variation
in the biological processes then we can focus on the role that the biological
system plays  in  the  deve lopment  o f  so i l  aggregates . One of  the important
quest ions  which  needs  to  be  addressed  i s  how these  processes  interact  wi th
different parent materials and species of  clay throughout the United States.

This simple i l lustration provides a glimpse es to how we are approaching the
development  o f  a  sc ient i f i c  in frastructure  within  the  Ti l th  Laboratory .  To
answer the question presented above requires a multidisciplinary approach with
each individual sharing their expertise in answering the question. T o  f u l l y
answer  the  quest ion  wi l l  require  a phys ica l  chemist ,  so i l  b io log is t ,  organic
chemist, and a clay mineralogist. However, the questions which these individuals
ra ise  wi l l  require  the  incorporat ion  o f  o ther  expert i se  to  fu l ly  deve lop  the
complete answer. The scientists ere also charged with defining the question and
therefore must choose the most profitable l ines of  attack to reach a so lut ion .
This concept is different from that often used in the past but we feel  that it
will provide a research structure from which there will be valuable and exciting
information. The staff  of  20 scientists w h i c h  wil l  eventual ly  be  with in  the
Tilth Laboratory will  form a large base of scientific expertise from vhich we can
draw in order to address the problems which are facing American Agriculture. In
t h e  r e m a i n i n g  s e c t i o n s  t h e  c u r r e n t  a r e a s  o n  w h i c h  w e  a r e  vorking  will  be
descr ibed .
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One of the current concerns is the impact of farming systems on the Water  quality
both in the surface runoff and ground water. There are many pieces of this
puzzle which must be addressed and vi11 require a team approach if definitive
solutions are to be forthcoming. For example, the interaction of agrichemicals
and nitrates with organic matter and the microbial system must be understood if
the fate and transport is to be quantified. The role of preferential flow on the
movement of materials within the soil profile and through the vadose zone must
be understood. All of these processes change as the farming practice is changed
from a conventional tillage to a no-till practice or if the chemical is placed
onto  the soil in a banded or 
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STATE-WIDE WATERY SURVEYS IN IOWA - A SUM&$RX

David E. Stoltenberg
Agronomy Extension - Water Quality

Iowa State University'

Abstract. Two of the more prominent water quality surveys thatIoa moof tPesticide and Synof tichat
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Atrazine was the only herbicide detected in 33 of the 62

public wells that had herbicide detections. Atrazine
concentration in these wells was usually less than 1 ppb. Of the
remaining wells that had herbicide detections other than
atrazine, 16 had potential point sources, most commonly pesticide
mixing and loading sites, within a few hundred feet and as close
as 50 feet from the well.

Of the 735 public wells sampled, 1.1% (eight wells) exceeded
Environmental Protection Agency (EPA) lifetime health advisory
levels for one or more herbicides (Table 1). Atrazine alone
exceeded the EPA lifetime health advisory level of 3 ppb in only
one public well or 0.1% of the wells sampled. In this well the
atrazine concentration was 3.5 ppb. Lasso alone exceeded the
current EPA lifetime health advisory of 0.4 ppb' in six wells or
0.8% of the 735 public wells. The average Lasso concentration in
these six wells was 1.3 ppb. One well had multiple herbicide
detections that each exceeded EPA liftetime health advisory
levels. In this particular well, atrazine, Bladex, and Lasso
were detected at 14.0, 11.0, and 20.0 ppb, respectively.
Potential point-sources of herbicides, usually sites where
herbicides had been mixed and loaded for several years, were
within the vicinity of six of the eight wells in which lifetime
health advisories were exceeded.

Synthetic Organia Compound Detection in Public Wells. Fifty-nine
percent of the well systems had detectable levels of synthetic
organic compounds (Table 1). Most of the synthetic organic
compound detections were due to trihalomethanes, such as
chloroform, bromofonn, and bromodichloromethane. These compounds
can be formed as a result of disinfection of drinking water.
During the chlorination process, chlorine can react with
naturally occuring organic matter in the water to form
trihalomethanes. The trihalomethane chloroform has been found to
cause cancer in laboratory animals, representing a significant
health concern. The maximum contaminant level (MCL) for
trihalomethanes is 100 ppb.

Synthetic organic compounds exceeded maximum contaminant
levels in 4 public wells (0.5%) of the 735 sampled wells. In
these four wells, an MCL was exceeded for one or more of the
following compounds: benzene, methyl-butylether,
tetrachloroethylene, total trihalomethanes, and vinyl chloride.

'A lifetime health advisory level (non-cancer effects) for
alachlor (Lasso) in drinking water has not been established.
Alachlor is considered by EPA to be a probable human carcinogen.
As a result, the 0.4 ppb alachlor concentration is established on
the basis of cancer risk. EPA estimates that if an individual
consumes water containing alachlor at 0.4 ppb over his or her
entire lifetime, that person would theoretically have no more
than a one-in-a-million chance of developing cancer as a direct
result of drinking water containing this pesticide. Recently EPA
has proposed a MCL of 2 ppb for alachlor in drinking water.
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Table 1. Pesticide and synthetic organic compound analysis of 735
public well6 in Iowa during 1986 and 1987.'

Well6 Exceeding
Public Drinking Water

Wells With Standards or
Gomuound Detection6 Advisories

---------- (% of total) ----------
mbiCide6:
Atrazine 5.9 0.3
2,4-D 1.6 0
La660 1.4 1.0
Bladex 1.1 0.1
Dual 0.8 0
Lexone/Sencor 0.4 0
Ramrod 0.1 0
Pramitol 0.1 0
All other6 0 0

Insecticide:
Furadan 0.1 0
All others 0 0

Svnthetic Oraanics: 59.0 0.5

' Iowa Department of Natural Resources, 1988.

Table 2. Pesticide and synthetic organic compound analysis of 44
public surface water svstems in Iowa durina 1986 & 1987.'

Surface Water
Public Systems Exceeding

Surface Water Drinking Water
Systems With Standard6 or

Advisories
--!!?~T~~!!"(% of total) _____--_---

perbicides:
Atrazine 59 7
Bladex 37 0
Dual 17 0
La660 12 7
All others 0 0

Tnsecticides:
Dyfonate 2 0
All others 0 0

Bvnthetic Oraanics: 95 36

' Iowa Department of Natural Resources, 1988.
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Pesticide Detection In Public Surface Water Supplies.
Herbicides were detected in 59% of the 44 public surface water
systems that were sampled (Table 2). An insecticide (Dyfonate)
was detected in only one surface water system. Atrazine was the
most commonly detected herbicide, being detected in 59% of the
surface systems. Bladex, Dual, and basso were the only other
herbicides detected and they were found in 37, 17, and 12% of the
surface systems, respectively.

Six surface water supplies (14%) had herbicide concentrations
that exceeded lifetime health advisory levels. The 3 ppb
atrazine lifetime health advisory level was exceeded in three
surface water systems: the average atrazine concentration in
these three systems was 3.7 ppb with a maximum of 4.3 ppb. Three
other surface water supplies exceeded the Lasso lifetime health
advisory of 0.4 ppb, averaging 1.1 ppb basso with a maximum of
1.5 ppb.

Synthetic Organic Compound Detection In Public Surface Water
Supplies. Synthetic organic compounds, primarily trihalomethanes
(chlorination by-products) were detected in 95% of the surface
water systems. Total trihalomethanes (TTHM) exceeded the maximum
contaminant level of 100 ppb in 16 (36%) surface supplies.
Average TTHM concentration in these 16 surface water supplies was
195 ppb, with a maximum of 275 ppb.

Conclusions from the Pesticide and Synthetio Organia Compound
Survey of Iowa Public Water Supplies. This survey showed that
surface water supplies have a greater potential for contamination
from herbicides and total trihalomethanes than water supply
systems utilizing groundwater.

The survey found that shallower groundwater sources have a
greater potential for contamination from herbicides and synthetic
organic compounds than deeper groundwater sources. The majority
of herbicide detections in wells utilizing bedrock aquifers
occured in Northeast and East Central Iowa. Many factors may
influence this regional distribution of detections, including 1)
the relatively shallow depth of the aquifers in this area, 2)
shallow fractured limestone bedrock and approximately 12,700
sinkholes, 3) the relatively high percent of corn acres treated
with atrazine, and 4) the relatively high application rates of
atrazine as compared to other areas of Iowa.

The survey also showed that the sand and gravel aguifers of
Western Iowa were vulnerable to herbicide contamination. Many of
the pesticide detections in the sand and gravel aquifers were due
to atrazine, most of which were less than 1 ppb.

During the 12 month sampling period of this survey, a seasonal
trend in pesticide occurences was not observed.
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The Iowa Statewide Rural Well-Water Survey was designed and
conducted by the Iowa Department of Natural Resources Geological
Survey Bureau and The University of Iowa Center for Health
Effects of Environmental Contamination. Systematic sampling of
686 rural wells was conducted during 1988 and 1989. Sample
design was based on rural population density and total geographic
coverage of all 99 counties in Iowa. Water samples were analyzed
for coliform bacteria, nitrate, 21 pesticides, and several
pesticide metabolites.

The survey included a questionaire and site evaluation that
determined well characteristics, potential point sources of
chemicals, agrichemical use and practices, and existing health
symptoms or conditions. Preliminary results were released in
February of 1990; complete analysis of the results is expected
within one to two years.

Total Coliform Bacteria Detection In PriVStS WSllS. A greater
percent of private wells were unsafe due to total coliform
bacteria than any other contaminant; 44.6% of the private wells
tested were considered unsafe (Table 3). Coliform bacteria are
not themselves a health concern, but are an indication that other
pathogenic microbes may be able to enter the water system.
Ongoing analysis of survey data suggests that 6 to 7% of the
samples show contamination with fecal coliform bacteria.

The highest percent of wells considered unsafe due to total
coliform bacteria were in Western and Southern Iowa. Wore
specifically, when results are expressed on the basis of Iowa
State University Extension Areas, the highest percent of unsafe
wells was found in Southwest Iowa (72.5%), followed by Southeast
(62.3%), Northwest (60.1%), and Central Iowa (58.4%). In
contrast, the lowest percent of wells that had unsafe bacteria
levels was in Northeast Iowa where 20.2% were tested unsafe.

Well depth was a significant factor with respect to
contamination from total coliform bacteria. For wells less than
50 feet deep, 71.5% were found to have unsafe levels of total
coliform bacteria, whereas wells deeper than 50 feet were less
vulnerable to bacterial contamination with 36.3% of these wells
being unsafe.

Nitrate-Nitrogen Detection In Private Wells. Nitrate-nitrogen
concentrations exceeded the 10 parts per million (ppm) drinking
water standard in 18.3% of the private wells tested (Table 3).
In a similar distribution as wells with unsafe bacteria levels,
the highest percent of wells exceeding the nitrate-nitrogen
drinking water standard were in Northwest (32.32), Southwest
(32.2%), and Southeast Iowa (26.5%). Both Southwest (11.3 ppm)
and Nothwest Iowa (10.9 ppm) had mean nitrate-nitrogen
concentrations that exceeded the drinking water standard.
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Table 3. The Iowa State-wide Rural Well-Water Survey: private
wells exceeding drinking water standards or guidelines for. .pacteria, nitrates, and herblclde S:

Percent of Private
Wells SamDled

Total Coliform Bacteria: UBSSfS  WSllS 45

Nitrate-Nitrogen: wells exceeding 10 ppm 18

Herbicides: wells exoeeding lifetime
health advisorv level 1

' Iowa Department of Natural Resources and University of Iowa,
1990.

Table 4. Summary of pesticide detections for the 1990 State-wide
Rural Well-water Survev:

Private Wells

Sencor
Prowl
Dual
Bladex
Lasso

hydroxy-a
Tordon
2,4-D
DCPA
Ramrod
Treflan
Furadan

Private Average Exceeding EPA
Wells with Concen- Lifetime Health

pesticide Advisorv Ls
(% of tota;;?

1

atrazine 4.4 0.7
deethyl-atrazineb 3.5
deisoproply-atrazineb 3.4 0.68

1.9 0.16 0
1.7 0.19 0
1.5 0.92 0
1.2 0.30 0
1.2 0.67 0.3

lath,lorb 0.4 0.91
0.6 0.39 0
0.6 0.20 0
0.4 0.02 0
0.4 0.11 0
0.4 5.65 0.1
0

hydroxy-carbofurar? 0.4 0.38
keto-carbofuranb 0.4 0.03

811 others 0
' Iowa Department of Natural Resources and University of Iowa,

1990.
b Pesticide metabolites.
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The lowest percent of wells exceeding the standard was found
in North Central Iowa (3.8%) followed by East Central Iowa
(7.0%). The lowest mean nitrate-nitrogen concentration was in
North Central Iowa (2.5 ppm).

As with bacteria, well depth was an important factor
influencing wells exceeding the nitrate-nitrogen drinking water
standard. For wells less than 50 feet deep, 35.1% exceeded the
10 ppm nitrate-nitrogen standard. In contrast, 12.8% of the
wells greater than 50 feet deep exceeded the nitrate drinking
water standard.

Pesticide Detection in Private Wells. Pesticides were detected
in 13.6% of the 686 rural, private wells tested in this survey.
Nearly all of these detections were herbicides (Table 4).
Herbicides concentrations in this survey were generally less than
1 ppb. No active ingredient of any insecticide was detected.
However, two metabolites of the insecticide Furadan were each
detected in 0.4% of the 686 private wells sampled.

Atrazine was the most commonly detected herbicide in this
survey and was found in 4.4% of the private wells sampled (Table
4). Atrazine and/or atrazine metabolites were detected in a
total of 8% of the private wells tested. Northwest Iowa had the
highest percent of wells (14.6%) with atrazine detections;
Southeast Iowa had the lowest (6.2%). Atrazine detections in
other areas ranged from 7.1 to 8.8% of the wells sampled.

Several other herbicides were detected in the survey: none
were detected in more than 2% of the wells (Table 4). The lowest
percent of wells with pesticide detections was in Southeast Iowa
(9.3%) followed by Northeast Iowa (10.9%). The highest percent
of wells with pesticide detections was in Northwest Iowa (22.0%).
In contrast to both bacteria and nitrate results, well depth was
not a significant factor with respect to pesticide detections.

Eight wells or 1.2% of the 686 wells tested exceeded EPA
lifetime health advisory levels for herbicides (Table 4).
Atrazine exceeded the 3 ppb EPA lifetime health advisory level in
0.7% (5 wells) of the 686 sampled. Three wells exceeded lifetime
health advisory levels for herbicides other than atrazine. basso
exceeded the EPA lifetime health advisory of 0.4 ppb in 0.3% (2
wells) of those tested. The maximum Lasso concentration detected
was 4.76 ppb. A spill of the formulated product of Lasso near
one of these two wells attributed to the elevated concentration
Of basso. Treflan exceeded the EPA lifetime health advisory
level of 2 ppb in 0.1% (1 well) of the total wells sampled.
Treflan detection in this well was attributed to a past
backsiphoning event.

Preliminary conclusions from tbe Iowa Btate-wide Rural Well-Water
Survey. The results of this survey should be interpreted within
the context of drought conditions, as the survey was conducted
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during two of the driest years on record. Results may have been
considerably different during years with average or above average
precipitation. Secondly, the results discussed above are
preliminary. The Iowa Department of Natural Resources Geological
Survey Bureau and the University of Iowa Center for Health
Effects of Environmental Contamination are currently conducting
additional analysis of all data collected.

The results of this survey show that private wells in Western
and Southern Iowa are the most vulnerable to contamination,
primarily due to the dependence on shallow groundwater. The high
percent of private wells found to have unsafe bacteria levels
suggests a substantial state-wide problem of well construction
and/or placement. This factor may also contribute to nitrate and
pesticide detection in rural wells, however, the relationship
among bacteria, nitrate, and pesticide detections in this survey
has not been determined. Analysis of site-specific data is
needed to determine the specific factors contributing to well-
water contamination.

On a regional basis, the results show a poor correlation
between the percent of rural wells with atrazine detection and
the level of atrazine use. For example, the region with the
highest percent of farm wells with atrazine detection (Northwest
Iowa) is a region with traditionally the lowest average per acre
application rate of atrazine and the lowest percent of corn acres
treated with atrazine. Conversely, the region with the lowest
percent of farm wells with atrazine detection (Northeast Iowa)
traditionally has had one of the highest average atrazine
application rates per acre and one of the highest percent of corn
acres treated with atrazine. These results suggest that other
factors besides or in addition to atrazine application rate are
contributing to atrazine detection in well-water. However,
site-specific investigation of past and current atrazine use
practices, atrazine application rates, well construction, and
well placement, in addition to other factors, is needed.
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ON-FARM DEMONSTRATION PROCRAnS:

IOWA COOPERATIVE EXTENSION SERVICE1

On-farm demonstration projects sponsored by the Cooperative Extension
service, Iowa state University, represent a major activity for state,
area, and county extension service staff. These projects are supported by
contracts with the Division of Soil Conservation, Iowa Department of
Agriculture and Land Stewardship (DSC, IDALS), Iowa Department of Natural
Resources (IDNR)  and USDA Extension Service (USDA-ES) in cooperation with
the Iowa Soil Conservation Service (SCS) end the Iowa Agricultural
Stabilization and Conservation Service (ASCS).

The current on-farm demonstration projects are designed to
demonstrate environmental protection by: 1) reducing of soil erosion of
sediment and chemical runoff to surface water; 2) reducing solute leaching
below the plant root zone; end 3) implementing refined farming practices
for nutrient and pest management through the adaption of reduced tillage.
conservation practices and crop rotations. The projects demonstrate
reduced energy consumption and enhanced profitability for crop production
and protection.

Integrated Farm Management Demonstration ProSram (IFMDP)

The IFMDP is funded by DSC, IDALS, with advisement by the Agricul.
tural Energy Management Advisory Council (AEMAC). This program was
established in 1986 by Senate File 2305 which was passed by the 71st
General Assembly, State of Iowa. The following year the legislature
included AENAC responsibilities as part of the 1987 Iowa Groundwater
Protection Action.

Cooperative Extension Service has two contracts and two cooperative
agreements to conduct on-farm demonstrations under the provisions of the
IFMDP. These are:

- Education and Best Available Technolonv  Assist nc This project,
which began in 1987, includes field demonstrations thio$ crop year 1991.
The on-farm demonstrations use best available technology to implement
refined management practices, The contract’s primary emphasis is
integrated crop production and protection management practices, including
reduced tillage  and crop enterprise records. It also includes assessment,
inventory, and evaluation of cooperating and non-cooperating farmers as

‘Gerald A. Miller, Professor and Extension Agronomist, Department of
Agronomy, Iowa State University, Ames. Prepared for the 1990 North
Central Region Soil Survey Work Planning Conference held at Iowa State
University, Ames, Iowa, June 4-8, 1990. Oral presentation, June 5, 1990.
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well as communications support and training of retail chemical and
fert i l i zer  dealers .  The  pro ject ’ s  program e lements  inc lude :  1 )  nutr ient
management: 2) weed management; 3) tillage management; 4) nitrogen
management for high value vegetable crops; 5) Butler County Integrated
Crop Management (ICM); 6) Upper Bluegrass Watershed (Audubon County) crop
production and protection practices and water monitoring;
7) program evaluation -- assessment and inventory; and 8) media and
educational materials for the public. New program activities started in
1990 include: 1) on-farm management services - northeast Iowa; 2) animal
manure management - Benton and Buchanan counties; and 3) the Field
Extension Education Laboratory, located on campus, as well as at a field
location in Boone County.

The Education and Best Available Technology Project has demonstrated
cost effective and profitable refined management practices for cooperating
farmers. For example,  during the past two crop years,  45 participating
farmers in the Butler County ICH project saved an average of $15 to $20
per acre per year on a total of  23,000 acres.

Farm 2000 Prolect. In i t iated  in  1988 ,  th is  three -year  pro jec t  i s
designed to demonstrate a regional model for creating a producer network
to  address  e f f i c ient , susta inable  agr icul ture  pract i ces . In  th is  pro ject ,
located in the four-county Grinnell ,  Iowa, trade area, farm families are
introduced to services and management tools that provide a” understanding
of how to reduce crop inputs while maintaining farm profitability.  In
addi t ion , the project gives farmers a” opportunity to develop improved
l e a d e r s h i p  s k i l l s . Finally,  participating farmers will  take leadership
roles in educating other farm families about sustainable agriculture
p r a c t i c e s .

- practical Fanners of  Iowa. The cooperative agreement provides for
a full-time extension associate, housed at the same location as the
Agronomy Extension faculty and sta f f . The extension associate directs
educational programs for the Practical Farmers of  Iowa (PFI),  a non-profit
organizat ion . PFI cooperating farmers conduct on-farm paired
demonstrations for crop production and protection practices. The purpose
is to implement on-farm demonstrations that will  accelerate the adoption
of best available farm management practices and make farming more
sustainable and environmentally s o u n d .

This project represents the first phase of  a long-term program. The
ob ject ives  are  to :

1)

2)

3)

Establ ish  re l iab le , “ fa i r  t r ia l ”  data  on  the  e f fec t iveness  o f
specific energy efficient agricultural methods on working farms.

Communicate information on these “fair trial” data and other
a l ternat ive  agr icu l tura l  pract i ces  as  wide ly  and e f fec t ive ly  as
p o s s i b l e .

Cultivate a methodology that will  incorporate both the talent of
the farmer and the training of the scientist.
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cat-. Inc, This project provides for the development of
audiovisual materials and computer software packages developed by Agri-
Education, Inc.. Stratford, Iowa. In this cooperative agreement
Cooperative Extension Service (CES) provides video footage and technical
review of materials produced by Agri-Education, Inc. These videotapes and
accompanying software packages will show producers how to reduce energy
inputs, minimize environmental degradation and enhance profitability.
Products will illustrate crop residue management, soil compaction, soil
fertility and liming, and water quality protection. Upon development of
the audiovisual and software packages, CES will field test materials
through the ISU Extension Service Farm and Family Management program.

Big Spring Basin Demonstration Program (BSBDP)

The BSBDP is funded by the Iowa Department of Natural Resources.
This project was established by provisions of the 1987 Iowa Groundwater
Protection Act (IGWPA).

Activities in this contract cover a seven-county area  in northeast
Iowa; specifically, Allamakee, Buchanan, Delaware, Dubuque, Clayton,
Fayette, and Winneshiek counties. Project staff are located at the
Clayton County Extension Service office, Elkeder. Selected project
activities were initiated in 1982 and 1983 by county and area CES staff
Targeted funds for CES were included in the IMDP, which provided funds
for implementing on-farm field demonstrations in crop year 1987. The
establishment of BSBDP as part of the 1987 IGWPA transferred project
activities to the BSBDP.

Iowa CES has a single contract consisting of three program elements.
A major thrust of this project is conducting on-farm demonstrations that
use best available technology to implement refined crop management
practices.

Project activities include developing a network among producers
within a 1,050-acre  watershed. These farmers demonstrate on-farm
environmentally effective farming practices, including long-term
agreements for implementing soil conservation structures and practices

The BSBDP also sponsors nutrient, weed, and tillage demonstrations as
well as on-farm alfalfa establishment and production activities. Also,
integrated crop management practices and crop enterprise records are
demonstrated to participating producers.

As part of this project, an ongoing training program and network
e n v i r o n m e n t  i s  p r o v i d e d  f o r  l o c a l  r e t a i l  c h e m i c a l  a n d  f e r t i l i z e r  d e a l e r s .
I n  a d d i t i o n ,  a  p a r t - t i m e  c o m m u n i c a t i o n s  s p e c i a l i s t  t a r g e t s  p u b l i c
information to the seven counties.

Finally, the BSBDP documents, through on-farm demonstration plot data
c o l l e c t i o n  a n d  o t h e r  a p p r o p r i a t e  s o u r c e s ,  t h e  e n e r g y  e f f i c i e n c i e s  o f
p r o j e c t  a c t i v i t i e s . An extension associate is employed by ISU Extension
Service Farm Management section. T h e  e x t e n s i o n  a s s o c i a t e ’ s
r e s p o n s i b i l i t i e s  i n c l u d e  d o c u m e n t a t i o n  o f  e n e r g y  e f f i c i e n c i e s  f o r
activities sponsored by BSBDP and IINDP.
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Targeted Education Program Assistance (TEPA)  Project

The TEPA project is funded by Division of Soil Conservation, Iowa
Department of Agriculture end Land Stewardship. This project was
established by the 1987 IGUPA to implement a targeted education program
for best management practices and best available technologies that prevent
groundwater contamination from agricultural drainage wells, abandoned
wells, and sinkholes.

Activities in this project are directed at the Agricultural Drainage
Well (ADW) area of Humboldt, Pocahontes and adjacent counties in north
central Iowa and the karst areas of northeast Iowa. Selected project
activities began in 1988.

Model Farms Demonstration Project (MFDP)

The HFDP is funded by the Iowa Department of Natural Resources. This
project was created in 1989 by House File 789, which established a project
management team consisting of IDNR and DSC. IDALS representatives and the
Iowa CES director.

The HFDP establishes project sites at five regional locations in
Iowa : north central, northwest, southwest, south central and southeast.
At each regional location on-farm demonstration and education activities
are implemented. The goal is to accelerate the voluntary adoption of
refined management practices that reduce the environments1 impacts of
modern agriculture, reduce energy consumption, and enhance the efficiency
and profitability of farm management. The HFDP activities are based on
the successful experience gained from the Big Spring Basin and Integrated
Farm Management Demonstration projects.

Integrated Crop Management projects, based on the model developed and
implemented in Butler County, are established at three locations: Kossuth
county ( north central; Sioux County, northwest; and Carroll and Audubon
counties ( southwest. At these locations ICI4 services will be provided to
participants at no charge during crop year 1990. In crop years 1991 and
1992, cooperating farmers will pay one-third and two-thirds the cost of
ICM services, respectively, and in crop year 1993 farmers will finance the
entire cost of the project.

The south central project is located in Lucas snd adjacent counties.
Project staff .are  located at the Lucas County Extension Service office and
will work with staff at the HcNay Hemorisl Research Center located near
Chariton. This regional location provides for on-farm demonstrations
that emphasize integrated pasture and forage management. Efforts will
focus on forage stand establishment and management demonstrations. new
forage crop systems, pasture management demonstrations, and rotational
benefits from hay and forage crops such ss alfalfa. The objective is to
establish an information and communications network among cooperating farm
producers.

The southeast project is located in Des Moines  County and adjacent
counties. Project staff sre located at the Des Moines County Extension
o f f i c e . Coordination and joint efforts are developed with the Southeast
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Area Community College Farm Management Program and the ISU Outlying
Research Center (ORC) at Crawfordsville.  Washington County.

This regional location establishes a" information and communications
network among seven farmers located "ear Danville.  Iowa, to demonstrate
refined conservation tillage systems. In addition, a part-time
communications specialist develops communications materiel for the 2,000
member Southeast Iowa ORC Association and other interested organizations.
individuals and media located in southeast Iowa.

Nonpoint Source Hydrologic Units (NPS HU) Project

The NPS HU projects are funded through the USDA Soil Conservation
Service (USDA-SCS), USDA Extension Service (USDA-ES), and USDA
Agricultural Stabilization and Conservation Service (USDA-ASCS) as part of
the President's Water Quality Initiative of 1990. Initial funding for NPS
HU became available during fiscal year 1990 (FY90).

In 1989 Iowa SCS and CES successfully proposed funding for two
watersheds with surface water impoundments to implement comprehensive
soil conservation and crop production and protection management practices.
These two watersheds, Union Grove Lake, a 118-acre lake with a 6,895-acre
watershed in Tama and Marshall counties, and Black Hawk Lake, a 925-acre
natural lake with a 13,300~acre watershed in Sac and Carroll Counties, are
funded for a planned five-year project, starting in crop year 1990.

In both watersheds, the NPS HU project vi11 include a" assessment and
inventory of farmers and their practices in the first year. In
subsequent years, on-farm demonstrations will be conducted to illustrate
refined management practices. The objective of these demonstration
programs is to encourage farmers to voluntarily change their farm
management practices resulting in improved water quality in the two state-
owned lakes.
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National Soil Survey Laboratory
Activities Report

June 1990

Since our last conference, Dr. Ellis Knox became the Head of
The National Soil Survey Laboratory and in that capacity is
the SCS National Leader for Soil Survey Investigations. Dr.
Carolyn Olson is the head of the new Field Investigations
staff that was added a year and a half ago. New liaison
assignments to states and other personnel changes those are
reflected on our current staff listing. Those are available
to those of you who want them.

We have received the OPM vacancy announcement for a CS-11
research soil scientist to work primarily with our
datasystems. This will draw from all sources and hence will
not be on the familiar SCS “green sheets". We will soon
announce another research soil scientist vacancy, likely for
emphasis in soil chemistry. So, if you know of qualified
candidates, please have them contact Dr. Knox or one of the
Laboratory Staff members.

Analytical Activities

The number of samples that we receive has increased each
year for the last several years. Last year we received
about 260 projects with about 8,600 samples on which nearly
19O;OOO analyses were completed.

A new Soil Survey Laboratory methods is being written and is
complete except for final in-house editing. We can provide
it as a draft document to NCSS cooperators on request before
the end of this calendar year. We plan for it to replace
Soil Survey Investigations Report No. 1 after being
subjected to a more formal editorial review.

To provide more software uniformity between our analytical
instruments and our data storage units we are in the process
of purchasing, a Laboratory Information Management System
(LIHS). We expect this system to automatically provide some
analytical laboratory management tools that we currently
lack or have to maintain manually. We anticipate that this
will further improve analytical efficiency.

Data Bases and Records

As in the past, as soon as analyses are complete and stored
in the mainframe computer, they are electronically available
_ using the INTERACT program to access the National
Soil Survey Laboratory Database.

Use of the NSSL database is limited by the lack of
classification of many of the pedons. We are modifying the
instructions for the Soil-S forms to separate the family

_
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classification of the pedon itself from the correlation
procedure. The classification of the pedon based on the
field description and laboratory data can be made as soon as
the data are available. We know that the classification of
the pedon is likely to differ from the classification of the
series identified at final correlation, so there is no need
to wait for completion of the survey or for final
correlation to force a match with the family of the
correlated series. We would like to have the classification
of the pedon determined by the states, but if classification
is separated from correlation issues, then any competent,
informed soil scientist can classify.

The National Soil Characterization Data Base development is
moving closer to reality with the location of Ellis Denham
at the Soil Survey Laboratory. Ellis is an Auburn
University Ph.D. candidate employed by Texas A&H University.
This database will incorporate data fro6 all NCCS
contributing laboratories. The associated committee has
experiment station representatives fro6 each region in
addition to the SCS members. Analytical data and
descriptions with software for manipulation of the data will
be distributed periodically on CD ROM to make it available
to the SCS and other participants in the National
Cooperative Soil Survey.

Training

A great deal of our staff time is spent training other soil
scientists. Warren Lynn continues to serve as technical
coordinator for lab data courses with three or four sessions
taught in Lincoln and usually in one or two other locations
each year. Most of the staff helm with these courses.

effort with the NSSQAWarred represented NSSL in the joint
staff to pilot two sessions of a new
year. NSSL staff lpembers also teach
Institute, the soil salinity course,
courses.

soil survey course this
at the Soil Science
and soil correlation

For the third year, our staff had a well-received
presentation at the National Science Teacher46 Conference.

Research and Development

Since the list of research activities in which our staff is
involved is quite long, permit me to highlight some
representative ones.
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Looking Ahead

He believe that the use of the data we have now and what we
collect in the foreseeable future will be much more heavily
concerned with soil survey interpretations. Those will
include cor.:erns on which we are already working such as
water quality and some just coming onto the horizon such as
global warming.

Priorities and protocols for getting additional data may
change somewhat from our current ways of operating. Perhaps
we will need to consider sampling representative soils in an
ULRA instead of a county or group of counties. A proposed
sampling protocol for HLRA updates is being written and
reviewed by our staff. Some have suggested that the
benchmark soils concept may again be a viable way to
approach sampling. We may also find that our staff liaison
assignments may need to be made in a different way. If you
have some thoughts about these topics, please tell me your
ideas.
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Studv

N.C. Mountain Soils Study and Tour

Int'l Soil Correlation Beetings

Humic Substances Characterization

Saline Seeps

Drainmod parameters from S-5 data

Particle size by transducer

Soil Data Interrelationships

Soil Geomorphology

Soil Climate

SSIRs

Statistical Techniques for

Soil Variability

HIRA Projects

Wisconsin Soil Moisture Study

Soil surface and ephemeral properties

Water dispersible clay

Reconstructed bulk density for Ap

horizons

Illinois - Till plain study

Missouri Ozarks

New England Bedrock study

Great Plains projects

Oklahoma Panhandle Olson, Brasher
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Area and States

Pacific Northwest (WA, OR, ID)

Montana

Lake States, Alaska (MN, WI, MI, AK)

New England (ME, NH, VT, MA, CT, RI)

Lower Northeast (NY, NJ, PA, MD, DE,
DC, WV, VA)

and Northern Plains (NE, ND, SD)

Hawaii

southwest (CA, NV, AZ, NM)

Intermountain  (UT, CO)

Central Corn Belt and Central Plains
(IA, IL, IN, OH, MO, KS, WY)

South Central (OK, TX, LA, AR)

Southeast and Puerto Rico (KY, TN, NC,
SC, GA, MS, AL, FL, PR)

Scient&

Rebecca Burt/Fred M. Xaisak

Richard L. Pullman

Ronald D. Yeck

Laurence E. Brown

Robert B. Grossman

REGIONAL LIAISON

Leo C. Klameth

Otto W. Baumer

Thomas G. Reinsch

W. Dennis Nettleton

Benny R. Brasher

Warren C. Lynn

I Midwest National Technical Center W. Dennis Nettleton
Northeast National Technical Center Robert 8. Grossman
South National Technical Center Warren C. Lynn
West National Technical Center Otto W. Eaumer
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S T A T E
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H O T  I D E N T I F I E D
ALASKA
ALABAMA
A M E R I C A N  S A H O A
ARKANSAS
A R I Z O N A
C A L I F O R N I A
COLORADO
C O N N E C T I C U T
D I S T R I C T  O F  C O L U M B I A
DELAUARE
F L O R I D A
F O R E I G N  N A T I O N
GtWGIA
GUAM
HAUAI I
I OVA
I D A H O
I L L I N O I S
I N D I A N A
KANSAS
KENTUCKY
L O U I S I A N A
MASSACHUSETTS
UARYLAND
HAINE
M I C H I G A N
M I N N E S O T A
M I S S O U R I
HISSISsIPPI
HONTANA
N O R T H  C A R O L I N A
NORTH DAKOTA
NEBRASKA
N E W  H A H P S H I R E
N E W  J E R S E Y
N A T I O N A L  L A B O R A T O R Y
NEU MEXICO
NEVADA
NEW YORK
O H I O
OKLAHOMA
OREGON
P E N N S Y L V A N I A
PUERTO RICO
S O U T H  C A R O L I N A
SOUTH DAKOTA
T E N N E S S E E
T R U S T  P A C I F I C  I S L A N D
TEXAS
UTAH
V I R G I N I A

xIit N S S L D A T A B A S E  *W*
P E D O N C O U N T S

01/May/90

<________________  1978 B Up _________________>

FOTAL  PREl97B 197B-UP  U / T A X  N O  T A X  D E S C R I P T I O N  C O R R E L A T E D
.____ .---___ .______

35 2 33
344 80 264
104 19 85

25 10 15
70 27 43

581 295 286
1193 529 664
482 212 270

23 8 15
3 3 0

24 15 9
155 94 61
894 3 891
244 54 190

20 0 20
42 7 35

780 146 634
554 129 425
479 142 337
319 9 310
346 111 235
244 85 159
230 124 106

09 69 20
150 17 133
121 63 58
173 90 83
151 108 43
327 82 245
163 123 40
538 296 242
260 59 209
424 171 253
752 292 460
107 70 37

86 54 32
79 0 79

368 137 231
600 261 339
279 75 204

32 6 26
163 68 95
478 285 193

57 40 17
188 100 88
85 30 55

412 198 214
228 160 60

37 0 37
706 273 433
458 265 193

76 13 63

0 33 0
29 235 207
72 13 35
15 0 15
14 29 26
38 248 198

116 548 341
8 262 143

15 0. 11
0 0 0
0 9 3
4 57 13

566 325 652
69 121 101
19 1 16
17 18 21

443 191 543
189 236 199

90 247 197
94 216 70

126 109 126
70 89 100
71 35 32

4 16 5
0 133 96

14 44 18
31 52 34
26 17 38

100 145 93
30 10 29
72 170 95
51 158 86

173 80 53
159 301 224

2 35 30
29 3 26

0 79 0
94 137 104
14 325 181
46 158 84
18 8 22
IO 85 69

1 192 68
2 15 0
1 87 58

14 41 21
.33 181 111
15 45 52
35. 2 27

240 193 255
4 189 122
0 63 19

78

m

0
28
71
1s
14
38
74

8
15

0
0
4

560
64
19
17

409
59

101
84

126
71
37

4
0
7

31
27
99
29
53
51

172
105

2
29

0
72
14
19
18
8

18
2
0

11
33
15
36

229
1
0

/
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~(I* NSSL D A T A B A S E  *XI
P E D O N C O U N T S

Ol/liay/9O
<---_-__---_---_- 1978 8 "p ------------_____>

STATE TOTAL PRE1978 1978-LIP V/TAX ND TAX DESCRIPTION CORRELA T ED
_______------_------ ----- ------- ----_-- ----- ------ ----------- ----______

VIRGIN ISLANDS 12 8 4 a 4 4 0
VERMONT 175 73 102 39 63 67 39
WASHINGTON 504 162 342 25 317 151 25
WISCONSIN 515 178 337 139 198 134 59
WEST VIRGINIA 159 59 100 51 49 71 51
WYOMING 412 191 221 9 212 93 10
_-_-___-----__------ ----- ------- ---_--- ----- ------ ----------- -------___

GRAND TOTALS ------> 16563 6188 10375 3546 6829 5589 3083

I* SOUTHERN STATES II

STATE TOTAL PRE1978
_-________--__-_--_- ----- -------

ALABAMA 104 19
ARKANSAS 70 27
FLORIDA 155 94
GEORGIA 244 54
KENTUCKY 244 85
LOUISIANA 230 124
HISSISSIPPI 163 123
HORTH CAROLINA 268 59
OKLAHOHA 163 68
PUERTO RICO 188 100
SOUTH CAROLINA 85 30
TENtlESSEE 228 168
TEXAS 706 273
VIRGIN ISLANDS 12 8
-_---_____-_-__-__-- ----- .------

GRAND TOTALS ------a 2860 1232

(-___-__-__-_____  1978 8 “p __-__--__-__--___>

1978-UP V/TAX NO TAX DESCRIPTION CORRELATED
_---_-- ----- ------ ----------- --------.-

85 72 1.3 35 71
43 14 29 26 14
61 4 57 13 4
190 69 121 101 64
159 70 89 100 71
106 71 35 32 37
40 30 10 29 29

209 51 158 86 51
95 t0 85 69 8
88 1 87 58 0
55 14 41 21 11
60 15 45 52 15

433 240 193 255 229
4 0 4 4 0

------- ---.- -----. ----------- -------..-

1628 661 967 881 604

TOTAL . . . . . . . . All of the cedons in the NSSL Datebase.
PREl978....... Pcdons sampled prior to 1978 by the NSSL and it's

laboratories.
1978-UP .,.... Pcdons rwwlcd by NSSL bepinning in 1978.
U/TAX . . . . . . . . Pcdons clrssifitd by states or TSC's on NSSL

returned to NSSL.
NO TAX . . . . . . . Pedons not classified by states or TSC'r.
DESCRIPTION . . Profile descriptions currently stored in the
CORRELATED . . . Pcdons with P corrcl~tcd  series name shown on

form returned to HSSL.
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SOIL INTERPRETATIONS and GEOGRAPHY

AUTOMATION and PROGRESS
D e n n i s  J .  L y t l e

Presented  a t  the  Nor th  Cent ra l  So i l  Survey  Work  P lann ing
C o n f e r e n c e  June 4-8, 1 9 9 0 .  Ames  l a .

I  w o u l d  l i k e  t o  t a l k  a b o u t  t h e  f u t u r e . I  am not  pipe
d r e a m i n g  now about  what I  would l ike to  see.  but  what is
v e r y  c l o s e  t o  r e a l i t y . Automation has had a giant  impact  on
rhe N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y ,  a n d  i n d e e d  o n  o u r
l i v e s  a s  a  w h o l e . I n  r e l a t i o n  t o  p r o v i d i n g  i n f o r m a t i o n  t o
out- clierits w e  a r e  i n  a  p o s i t i o n  n o w  t o  m a k e  m a j o r
i m p r o v e m e n t s  i n  t h e  q u a l i t y  a n d  a v a i l a b i l i t y  o f  s o i l  d a t a .
B u t  l i k e  t h e  e f f o r t  t o  c o m p l e t e  a  o n c e  o v e r  s o i l  s u r v e y  i t
must  be  a  c oopera t ive  e f f o r t  t o  improve  our  da ta . To borrow
some words from Steve Holzey -

“ I f  w e  b e l i e v e  t h a t  a  w e l l  m a i n t a i n e d  a n d  u p d a t e d  n a t i o n
s o i l  s u r v e y  c a n  b e  a  s t r o n g  p o s i t i v e  f o r c e  i n  t h e  s t r u g g l e
f o r  t h e  w e l l  b e i n g  o f  o u r  n a t i o n  a n d  o u r  p l a n e t ,  t h e n  w e
h a v e  t o  m a k e  o t h e r s  a w a r e  o f  w h a t  i s  a t  s t a k e  i t  t h e
maintenance  and  update  phases  o f  our  surveys . I t  i s  e a s y  t o
impar t  the  impress i on  tha t  a  s o i l  survey  ends  w i th  the
comple t i on  o f  mapp ing . T h e  f o l l o w i n g  s i m i l e s  a r e  s o m e t i m e s
h e l p f u l :

- S o i l  S u r v e y s  r e q u i r e  m a i n t e n a n c e ,  j u s t  a s  t h e  f a m i l y  c a r .
E a c h  n e w  o n e  i n c r e a s e s  t h e  o v e r a l l  m a i n t e n a n c e  c o s t  b y  o n e
survey. Hence, w e  a r e  s p r e a d  t h i n n e r  e a c h  y e a r .  e v e n  i f
nothing changes except  the number of  surveys mapped and
p u b l i s h e d .

- L i k e  t h e  f a m i l y  c a r , s o i l  s u r v e y s  o r  s o m e  o f  t h e i r  p a r t s
wear  o u t  a n d  h a v e  t o  b e  r e p a i r e d . We have fal len behind
i n  t h a t  r e p a i r .

- L i k e  o u r  c o n s e r v a t i o n  e f f o r t s ,  s o i l  s u r v e y s  a r e  b e c o m i n g
m o r e  c o m p l e x  b e c a u s e  t e c h n o l o g y  a n d  n e e d s  o f  t h e  p o p u l a c e
a r e  c h a n g i n g . Each new development hastens the
o b s o l e s c e n c e  o f  o l d e r  s u r v e y s  u n l e s s  t h e r e  i s  a
maintenance  program to  c ounter  tha t  obso l e s cence .

- I n  t h e  1 9 9 0 s  a n d  b e y o n d , p o l i t i c a l  b o u n d a r i e s  a r e  n o t  t h e
mos t  e f f e c t i ve  l im i t s  when  p lann ing  f o r  update  and
m a i n t e n a n c e . Phys i ography .  demograph i c s  and  o ther  f a c to rs
h a v e  t o  b e  c o n s i d e r e d  w h e n  s t r i v i n g  f o r  t h e  r e g i o n a l
u n i f o r m i t y  n e e d e d  f o r  a  h o s t  o f  h i g h - i m p a c t  a p p l i c a t i o n s .

- T h e  f a s t e r  w e  b u i l d  r e g i o n a l  u n i f o r m i t y  a n d  d e l i v e r  n e e d e d
n e w  i n f o r m a t i o n . t h e  b e t t e r  f o r  o u r  u s e r s . A c c e l e r a t i n g
j u s t  o n e  r e v i s i o n  o f  a n  i m p o r t a n t  a p p l i c a t i o n  c a n  m a k e  a n
immense  d i f f e rence  t o  our  c o l l eagues ,  our  cus tomers  and
t h e  i m a g e s  a n d  b l o o d  p r e s s u r e s  o f  a l l  c o n c e r n e d . ”
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Aulomation  will not  b e  a  p a n a c e a . The process  i t se l f  i s
painful and we have not yet put up the dollars needed. But
we have the tools to more easily revise and repackage our
soj 1 surveys. We are r e v i s i t i n g  o u r  s o i l  i n t e r p r e t a t i v e
c r i t e r i a  a n d  I expect  we  wi l l  m a k e  numerous  o t h e r  c h a n g e s
a n d  i m p r o v e m e n t s . I n d e e d  t h e  p r o c e s s  o f  a u t o m a t i o n  h a s
f o r c e d  us to  rethink t h e  w a y  i n  w h i c h  w e  m a k e  s o i l

interpretat ions .

Sonlc  items WV dxe current ly  working  on  are :

- Updates  o f  c r i ter ia  tab les
- New/Revised data elements for form 5

- Sand. Silt and Clay
- S e p a r a t e  e n t r y  for  pending
- Kf - K for  f ine  earth  f ract ion  for  RUSLE
- Water tab le  d e p t h s  b y  m o n t h

- RUSLE - revised USLE 1991
- Revis ions  to  hydr ic  so i l s  cr i ter ia
- Standard Computer method for “T” for use with RUSLE

(wi l l  not  e f fec t  HEL l i s ts )
- Fert i l i ty  Class i f i cat ion  System
- Regional Forestry Interpretations

We can not.  will  not,  do it  alone.

With the soils layer in a Geographic Information System
(GIS)  we will have a tool to be able revise our soil map on
a continuous basis. As we find errors or reasons for
refinement through use and on site investigation we will be
able to revise the soil map .so that we have a continually
improving product. W e  will  also have a tool  to repackage
and display the results of  our new or revised
interpretat ions  to  our  c l ients . Interpretative maps that
are relatively easy to make. are aesthetically pleasing and
e a s i l y  ronv~y a theme. We will have a tool to look at our
d a t a  s p a t i a l l y  d u r i n g  t h e  p r o c e s s  o f  the  so i l  survey  to  a id
in  qual i ty  contro l . corre lat ion  and c lass i f i cat ion . Show me
where all the Aquolls  are  mapped in  th is  survey ,  s tate  or
Major Land Resource Area. The  poss ib i l i t ies  to  do  what  i f ’ s
with our spatial and attribute data now seem limitless.

But as 1 said before we can not do it  alone. We need
everyon?‘s  ideas. In short we need ways to strengthen out
National Cooperative Soil  Survey effort.

8 1



Presentation by Richard Fenwick at the
1990 North Central Soil Survey

Work Planning Conference

SOIL TAXONOMY

Soil Taxonomy has undergone significant changes in the last
few years, and it is the purpose of this presentation to
examine how these changes were decided on, what they are,
and how they are recorded. This involves discussing the
work of the International Soil Classification Committees and
of the Soil Taxonomy committees in the United States, since
most of the proposals for change have originated from them.
The new format of the keys to subgroups will be explained,
as well as the status of the Keys to Soil Taxonomy, and
future plans.

International Committees on Soil Classification

To discuss and solve major problems regarding specific
aspects of Soil Taxonomy, nine International Committees on
Soil Classification (Table 1) have been formed under the
sponsorship of Soil Management Support Services (SMSS) and
the Soil Conservation Service (SCS). Membership in these
committees is open to all interested soil scientists
worldwide, and the response from the international community
has been excellent, with soil scientist from many countries
participating and contributing their expertise. Most of the
committee work is carried out through correspondence with
the committee chairperson, who sends out a circular letter
detailing the problems and suggested changes to all those
who are interested in participating, and asking them to
respond. After receiving and summarizing their comments and
suggestions, he distributes another circular letter. To
support the work of these committees, a series of nine
International Soil Classification Workshops and six
International Soil Correlation Meetings have been held.
Most of these workshops and meetings took place outside the
United States, but four of the last six were held in the
USA.

The first committee to be established was the International
Committee on Low Activity Clays (ICOMLAC). The
recommendations of this committee were approved in 1986.
The resulting classification changes were published as an
amendment in National Soil Taxonomy Handbook (NSTH)
Issue No. 8 and were incorporated in the revised 1987
edition of Keys to Soil Taxonomy. The main contribution of
the committee was the introduction of the concept of the
kandic horizon and the establishment of the kandi and
kanhapl great groups to Ultisols and Alfisols (kandic
horizons also occur in some Oxisols).

I
I
I
I
I
I
I
I
I

I

I

I
I
I
I
I

I
82



I
I
I
I
I
I
I
I
I
I
I
I
I

The International Committee on the Classification of Oxisols
(ICOMOX) was the next committee to be established.
Participants in this committee, as in the first, were
predominantly soil scientists from outside the United
States, although the second committee had slightly more US
participation. ICOMOX recommended changes in all categories
above the series. The definition of the oxic horizon was
changed, and a separate key for mineralogy was added. Like
the recommendations of ICOMLAC, the proposals made by ICOMOX
were published as an amendment (NSTH Issue No. 11) and
incorporated in the 1907 edition of Keys to Soil Taxonomy.

The International Committee on Soil Moisture Regimes Areas
(ICOMMORT)  was active in the late and early 19806, and in
1982, the chairman, A. van Wambeke, proposed the committee's
recommendations. He proposed a set of subclasses to the
current soil moisture classes. This proposal, however, has
never been adopted, mainly because of our inability to
develop a model for predicting soil moisture regimes that
would be suitable for use in detailed soil surveys.
J. Nichols (SCS, Fort Worth, Texas) and R. Paetzold (SCS,
National Soil Survey Center, Lincoln, Nebraska) are
currently working on this problem but their work is
progressing very slowly. After an inactive period of
several years, the committee is now being reactivated under
the chairmanship of R. Paetzold, with its mandate expanded
to include soil temperature. The committee's new name is
International Committee on Soil Moisture and Temperature
Regimes (ICOMMOTR).

The International Committee on Andisols (ICOMAND) was the
third and latest committee to complete its mandate. Its
final recommendations were submitted in 1988, and an
amendment to Soil Taxonomy adding an 11th order to the
classification system has been approved and is currently
being printed as NSTH Issue No. 13. The 1989 edition of
Keys to Soil Taxonomy includes this new order.

The International Committee on Aridisols (ICOMID) was
established next. A great deal of work has been devoted to
the problems of Aridisols. There were soil classification
workshops in Syria, Sudan, and the southwestern USA, and an
International Soil Correlation Meeting was held in August
1989 to study the cold arid soils of the USA. The committee
chair, A. Osman, is summarizing the recommendations of this
meeting and developing a final proposal regarding Aridisols.
The proposal that has been tested was a major revision of
the whole order. The overall results of all these efforts,
however, have not been very satisfying It might be best to
follow the UN Food and Agriculture Organization*s lead and
make the order inactive. The Ardisols could then be divided
up between the Alfisols (Torralfs) and Inceptisols
(Torrepts). There are already Torroxes, Torrands,
Torriorthents etc., so this could be very conveniently done.



I
IFor the time being, however, it appears that the Aridisol

order will be retained.

The International Committee on Vertisols (ICOMERT) has
recently made good progress, and it is hoped that its
recommendations will be submitted by the end of 1989. Part
of the International Soil Correlation Meeting conducted in
August 1989 was devoted to a study of cold Vertisols, and a
proposed Vertisol key was tested. It seems that the main
unresolved problem is how to identify the moisture regime
and especially the degree of wetness.

The International Committee on Aquic Moisture Regime
(ICOMAQ) has been very active since 1985, but major problems
still exist. Circular Letter No. 9, containing new
proposals, was distributed in June 1989. Some of the points
under discussion was whether to use the term "aquic
conditions" rather than "aquic moisture regime" and
"redoximorphic features" rather than "mottling,*4 and whether
to define saturation in terms of zero or positive pressure
rather than the presence of water in an unlined borehole.
Other features of wet soils such as gleyic, stagnic, and
antraquic features have tentatively been defined.

Another International Soil Correlation Meeting on wet soils
is scheduled to be conducted in Louisiana and Texas in
October 1990, and it is hoped that most of the remaining
problems will be solved by then. One of our goals is to be
able to set criteria which will allow a clear distinction
between stagnic and gleyic soils, but the criteria tested so
far have resulted in too much overlap.

For the International Committee on Spodosols (ICOMOD) a
continuing problem has been the difficulty of formulating a
better definition of the spodic horizon. Several sets of
criteria are currently being tested, and it is hoped that
one of them will proved satisfactory. One critically
important goal of the committee is to draw a clearer
distinction between Spodosols and Andisols.

The most recently established committee has been the
International Committee on the Soil Family Category
(ICOMFAM). This committee is just beginning its work.
Major problems to be studied are how to define the family
category, how to select and define family criteria, and
whether to develop a new format. The family criteria should
not be the same for all orders, so it would probably
simplify application of the criteria if they were tailored
to each individual order and listed in the same chapter as
that order.

In concluding this review of the International Committees on
Soil Classification, it must be noted that nearly all major
changes that have so far been made in Soil Taxonomy have
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resulted from recommendations by these committees. Most of
the International Committees are still active, and any
contributions to their work that have been made, or will be
made, by soil scientists from all over the world are very
much appreciated. These committees are providing
information that is vital for the development of Soil
Taxonomy into a truly international system of soil
classification.

Soil Taxonomy Committees

Within the United States, a Soil Taxonomy committee has been
established by the Soil Science Society of America, and the
National Cooperative Soil Survey of the SCS and its
cooperators has established four Regional Soil Taxonomy
Committees. Although most of the changes in Soil Taxonomy
have resulted from proposals by the International
Committees, the Soil Taxonomy committees established by the
Soil Science Society of America and by the National
Cooperative Soil Survey have been very helpful in reviewing
proposals that originated in the United States. Most of
these proposals have resulted in refinements of, or
additions to, subgroup definitions.

Keys to Subgroups

As indicated earlier, the amendment to add the new order of
Andisols to Soil Taxonomy has been approved. Also included
in this amendment is a reformatted version of the keys to
subgroups, which have now been put in the same format as the
keys to orders, suborders, and great groups. Users of the
1987 edition of Keys to Soil Taxonomy have noticed that the
keys to subgroups of Oxisols appeared in a different format
than the keys to subgroups of other orders. The 1989
edition of Keys to Soil Taxonomy lists all the keys to
subgroups in his new format.

In developing the new format, 146 subgroups were added to
the list. These were implied subgroups which had not
previously been named but were considered valid. About 40
implied subgroups were deleted and their properties combined
either with those of a typic subgroup or, if that seemed
more appropriate, with those of another subgroup. Host of
these 40 implied subgroups seemed to be fragments of other
subgroups rather than valid classes in themselves. In the
new format, most of the criteria are stated in a positive
form in contrast to the negative statements that
predominated in the old keys to subgroups.

The new Keys to Subgroups have met with some criticism, but
the review responses received so far have been at least
twenty to one in favor of the new format. Most critics seem
to feel that this format closes the system, but that is not
the case. If it is shown and documented that a new subgroup
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ought to be added or an existing one renamed, this can be
done. The new format of the subgroup keys does not close
the system any more than use of that same format has closed
it at the higher categories, where a new order has just been
added.

Keys to Soil Taxonomy

Since 1983 the Keys to Soil Taxonomy have been updated
regularly and a new edition printed every two years. The
revised 1989 edition, which was published by the Virginia
Polytechnic Institute and State University at Blacksburg,
Virginia, was distributed early this year. It is about one
third thicker than previous editions, mainly because the new
order of Andisols has been added and because the subgroup
keys have been reformatted, which should make them easier to
use. Minor editorial corrections have been made to clarify
some ambiguous statements.

Future Plans

Soil Taxonomy was never properly edited, which resulted in
an unacceptably high incidence of imprecise wordings in its
definitions. In the 1989 revised edition of Keys to Soil
Taxonomy, some of these ambiguous statements have been
clarified. A revision of Keys to Soil Taxonomy by an editor
is planned before the 1991 edition is printed, but all of
Soil Taxonomy will probably not be edited thoroughly until a
new edition is prepared for publication, which will probably
take until 1995.

There are no plans to republish Soil Taxonomy until most of
the current International Committees have submitted their
recommendations and amendments have been prepared. In the
meantime, a revision of each of the diagnostic surface and
subsurface horizons is planned, and any suggestions for
improving their definitions will be appreciated. Among the
changes under consideration is a possible redefinition of
cambic horizons to allow for a sandy particle-size class and
for an inclusion of horizons that are normally considered
transitional to argillic or spodic horizons. Also being
considered is an expansion of the concept of the argillic
horizon to include the criteria for the kandic horizon,
which would make a separate kandic horizon unnecessary.
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Table 1. International Committee5 on Soil Classification

NAME YEAR ESTABLISHED CHAIR

International Committee on
Activity Clays (ICOMLAC)

LOW
1976

1978

F. R. Woormann
(Netherlands)

International Committee on
Oxisols (ICOMOX)

H. Eswaran
(Belgium)

Soil. _International Committee on
Moisture Regimes of Tropical
Areas (ICOMMORT)

Renamed: International Committee
on Soil Moisture and Temperature
Regimes (ICOMMOTR) _

International Committee on
(ICOMAND)

International Committee on
(ICOMID)

International Committee on
(ICOMERT)

International Committee on
Moisture Regime (ICOMAQ)

International Committee on
(ICOMOD)

International committee on the
Soil Family Category (ICOMFAM)

Andisols 1980

Aridisols 1980

Vertisols 1981

Aguic Soil 1982

Spodosols 1982

1986

1987

07

89

(since 1980)

1978

(since 1989)

(since 1985)

S. W. Buol
(USA)

A. van Wambeke
(USA)

R. Paetzold
(USA)

M. Leamy
(New Zealand)

A. Osman
(Syria)

J. Comer-ma
(Venezuela)

F. Hoonnann
(Netherlands)

J. Bouma
(Netherlands)

T. Miller
(USA)

R. Rourke
(USA)

B. Hajek
(USA)



GLODAL POSITIONING SYSTEMS '

G.P.S. What is it?

G.P.S. is a 10 billion dollar U.S. Government operated system of
satellites orbiting the earth at an altitude of 12,600 miles. When completed
the system will include 24 satellites with 21 active along with 3 spares. The
purpose of the system is to provide positioning or navigation information to
users with a G.P.S. receiver. The G.P.S. receiver is capable of computing and
displaying a Geodetic coordinate, which is latitude, longit~ude and height above
the ellipsoid.

The current status of the syst~em is there are 13 healthy satellites orbiting
the earth in polar orbits approximately twice each day. Six of these 13 satellites
are Block I satellites and two of these are over 10 years old. Seven of the
thirteen satellites are the newer Block II satellites and on March 25, 1990, the
Department of Defense degraded the signals of these satellites by initiating
selective availability (SA). This limits the real time positioning accuracy of
a single autonomous, non U.S. military C.P.S. receiver to 100 meters or worse.
For civilian users  who require greater accuracies than 100 meters, this can be
easily achieved by using two or more receivers and placing one over a geodetic
point such as a N.G.S. first order control station and the other over unknown
points. This process is called differential correction and requires that the
data from both receivers.be  post processed in a pc to come up with the
vector information from our known point to the unknown point. The accuracies
attained here can range from 1 to 5 meters, 1 to 10 centimeters, or even
sub-centimeters depending on the type of C.P.S. equipment used and the length
of time spent measuring the line.

The current limitations of the system include having approximately only
12 hours per day of 3 dimensional availability, which means 4 or more satellites
in view above lflabove the horizon. There are approximately 18 hours per day
of 2 dimensional satellite coverage which means 3 satellites or more in view
above loo. New satellites are being launched by Delta II rockets at the rate
of one every two months and this will continue to lengthen the periods of time
available for G.P.S. positioning, navigating, or surveying.

What are some of the Applications?

A. Positioning = Real time position fixes of latitude, longitude, and altitude
or height above WCS 84 Ellipsoid. Positioning is used in Geographic
Information Systems (GIS)  Land Information Systems (LIS).  Trimbles pathfinder
system allows the geographic information to be converted to over 25 GIS
software applications, including: ARC/INFO, Auto Cad, EPPL7, Erdas, GRASS,
INTEKCRAPH, MOSS, pMAP,  and TerraSoft.

B. Navigation, with Real time display of speed and heading applicable on land,
at sea or in the air in planes or helicopters.

C. Surveying: Between 2 points, accuracies of 1 centimeter plus 1 to 2 parts
per million and azimuths to 1 or 2 arc seconds.
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1 Paper presented by Tom Seiler, Marketing Manager. Seiler Instruments b Mfg. Co. Inc. I
St. Louis, Missouri
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G . P . S .  How  d o e s  i t  w o r k ?

The G.P.S. system works with the satellites,  each broadcasting radio
signals including a dual frequency course acquisition code and two ranging
codes including the civil ian CIA code and the military P code. They also
broadcast a satell ite message which includes the satell ite ’s  ephemeris data
which is the prediction of  where the satell ite is at a point in time in space.
If  a G.P.S. receiver is tracking 4 or more satellites, the receiver will  compute
3 dimensional f ixes of  latitude, longitude, and altitude each second. These
positions are determined by the receiver performing a large resection using
the distances or ranges to each satell ite being tracked in the sky. Some of
the factors affecting the accuracy of  the CPS system are the effects of
Ionispheric  inter ference ,  Atmospher ic  inter ference ,  Se lect ive  Avai lab i l i ty ,  or
multipath.

h'hat are the Costs and Benefits?

The costs have been decreasing dramatically and today a commercial
autonomous receiver, such as the Trimble Transpack, costs less than $4,000.00.
The  Pathf inder  system inc luding  deceiver.  antenae,  polycorder,  batteries and
software is less than $15,000.00  each and the surveyor models 4000 sts are d o w n
to $27,000.00 each. These various G.P.S. units are also available on lease
or rent. To operate the many G.P.S. software programs, an IB?I  or compafable
computer is required. It also requires 2 or more G.P.S. receivers to do
differential  or relative post processing and thereby achieve accuracies in the
sub meter, or  cent imeter  leve l .

The benefits of  G.P.S. include the rapid acquisition of  the 3 dimensional
location of  Geographic Information. The data is derived from a common deference
s y s t e m  (WGS  84 reference ell ipsoid). The data can be easily transformed into
other coordinate or software systems. Si te  in ferv is ib i l i ty  i s  not  required ,
only a mostly clear view of the sky required. Distances and directions can be
easily computed and displayed. New geographic features can be digitized with
G.P.S. and the base maps updated. G.P.S. is used to set up control networks to
m a n a g e  large resource areas or projects. G.P.S. can be used to periodically
take core samples from the same location given only the known xy coordinates
des ired . G.P.S.,  in 1993, will  become a 24 hour per day, all-weather util ity for
transportation, surveying, resource management and many other uses.
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NORTHCENTRAL SOIL SURVEYCONFRRENCE
AMRS,IOWA

JUNE4-7, 1990

FIELDTRIP

A field trip with stops in the Greenfield Quadrangle and on the border area
of the Des Moines Lobe was held on Wednesday, June 6. A field guide was
prepared by Tom Fenton. Soil-landscape relationshIps  were discussed and
demonstrated. Three soil pits were examined and discussed in detail. The
pits were dug in the following soils:

Sharpsburg silty clay loam-Fine, montmorillonlt.ic,  mesic Typic Argiudoll
Nira silV]  clay loam-Fine-silty, mixed, mesic Typic Hapludoll
Clarinda silty clay loam-Fine, montmorillonitic, mesic, sloping Typic
Argiaquoll

Presentauons were made by the lollowing soil scientists:

Louis Boeckman Faruque Khan
Tony Dohmen Dale Lo&ridge
W. R. Effland G. A. Miller
T. E Fenton Doug Oelmann
Jim Gertsma M. L Thompson & K. Woida

We were joined for lunch at Lake Greenfield by the Adair  County Extension
Director, Russell Bredahl and the SCS District Conservationist, Marvin
Lundstedt. After lunch, these two gentlemen told us about life and
agriculture in Adair County.

In the afternoon, just north of Springbrook Park in Guthrie County, we
examine road cuts and landscapes in the boundary area between the
Wisconsin loess-mantled  landscape and the Cary Till of the Des Moines Lobe.
The environmental framework for soil and landscape development was
discussed.
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R1ICROhlORPHOLOC\’  OF A BURIED YARMOUTH-
SANGAhlON  PALEOSOL NEAR EARLHAM,  IOWA

Kathleen \Voida
Department of Geology. University of Iowa. Iowa City, Iowa 52242

Xlichael  I~.. Thompson
Agronomy Department. Iowa State University. Ames. Iowa 50011

lntrnducrion
Yarmouth-Sangamon paleosols are the

most extensive of the pre-Wisconsinan
paleosols in Iowa (Ruhe.  1969). Where
not removed by erosion. they occur
throughout the state immediately below
Wisconsinan loess or till. In southern
Iowa. Yarmouth-Sangamon paleosols are
best preserved on broad upland divides
below 2 to S m of Wisconsinan loess.
They overlie and typically grade into a
Pre-lllinoian till. Some Yarmouth-
Sangamon paleosols appear to be
developed in the latest Re-Illinoian  till in
Iowa. the Hickory Hills Till Member of
the Wolf Creek Formation, but tills un-
derlying most Yarmouth-Sangamon pale-
osols in southern Iowa have not yet been
correlated.

Yarmouth-Sangamon paleosols  are
classically interpreted to have developed
during the Yarmouthian interglacial, the
lllinoian glacial, and the Sangamonian
interglacial stages of the Pleistocene in
Iowa. It is estimated that the Hickory
Hills Till Member was deposited about
500,000 years ago, and the earliest
Wisconsinan loess in Iowa is dated at
about 30,000 years before present
(Hallberg, 1980). Therefore, the
Yarmouth-Sangamon paleosols in south-
em Iowa that developed in till may have
been at the land surface throughout the
Yarmouthian interglacial, the lllinoian
glacial. the Sangamonian interglacial. and
much of the Wisconsinan glacial stages of
the Pleistmene.

Yarmouth-Sangamon paleosols have
unique morphological properties. Where
not exhumed on sideslopes, they typically
consist of 1 to 6 m of unconsolidated
material, are either gray or strongly

91

mottled with red or reddish-purple colors.
and contain 45 to 60 percent clay (~2
l.irn).  The clay fraction is dominated by
smectite.  although clay mica and kaolinite
may occur in lesser quantites. Textures
gradually become coarser with depth. as
the solum grades into till or glaciofulvial
deposits. Soil structure in Yarmouth-
Sangamon B horizons is usually strong.
fine. subangular blocky or angular
blocky. Coatings of clay occur on the
faces of soil aggregates, but it is often not
clear whether they are produced (I) by
clay deposition, (2) by swelling pres-
sures, (3) by the pressure of overriding
ice (i.e., where the paleosol has been
covered by till). or (4) by a combination
of these processes (Thompson, 1986).

Soil micromorphology is the study of
undisturbed soil materials. usually by de-
scribing thin sections (30 pm thick) with
a petrographic microscope. Because
undisturbed materials are investigated. the
morphological characteristics of pedolog-
ical features too small to be studied in
hand specimen, as well as their spatial
relationships, can be documented and
compared. Such pedological features in-
clude porosity patterns, organic residues.
fauna1  excrement and passage features.
clay fabric, clay coatings, and secondary
miner&.

Relatively few paleosols  have been
studied in detail by micromorphological
methods, yet the approach promises to
provide significant information concem-
ing the nature and sequence of pedogenic
and diagenic events in aleosols
(Thompson and Smeck. 19 3).i The
morphology of pedological features is
closely related to their genesis. and their



genesis depends on the soil environment
during pedogenesis. Therefore, interpre-
tations of paleoenvironment (e.g.. humid
vs. arid climate, well-drained vs. poorly
drained landscape position, vegetation
and soil faunal activity) and diagenesis
must be based on careful and detailed mi-
cromorphological descriptions of the pa-
leosols  and on rigorous comparison with
macromorphological and field-scale
studies.

Setting
In an abandoned limestone quarry near

Earlham, Iowa, a laterally extensive ex-
posure of the Yarmouth-Sangamon sur-
face has been investigated (Fig. 1). The
site is just south of the southern limit of
Wisconsinan glaciation in Iowa, and is
located in Madison County. Here the
Yarmouth-Sangamon paleosol is under-
lain by Pre-lllinoian glacial drift and
mantled by Peoria Loess.  Several repre-
sentative profiles have been sampled, ei-
ther in the cut or in cores. We have
completed macromorphological descrip-
tions, as well as determinations of parti-
cle-size distribution, organic C content,
and CaCO3 content. Micromorphological
investigations are currently in progress,
as are studies of clay mineralogy. Thin
sections have been prepared from air-
dried. undisturbed samples, and they
have been described according to Bullock
et al. (1985). In this extended abstract
and the field discussion we emphasize
our preliminary results concerning pedon
5 at the south end of the quarry.

Results
Figure 2 shows the horizon nomencla-

ture that was assigned in the field de-
scription of the Yarmouth-Sangamon pa-
leosol.  In color and particle size disbibu-
tion, this soil was similar to many
Yarmouth-Sangamon paleoso]s  in south-
ern. Iowa. Clay content was near or

5
reater than 50 percent in much of the
Btb horizon. Soil structure was fine and

very tine blocky throughout the paIeoso1.
Clay coatings were noted on ped surfaces
throughout the Yarmouth-Sangamon pa-

leosol, although their mode of formation
could not be determined in the field.

Micromorphological observations
suggested alternative interpretations of
some of the horizons. We found evi-
dence of an A horizon both at the top of
the Yarmouth-Sangamon paleosol and in
a lower horizon, just below the 3Btb
horizon. The evidence consisted of
granular peds, channels, and abundant
packing porosity observed in thin sec-
tions from these zones. In the B horizon
of the Yarmouth-Sangamon paleosol we
found dominantly planar porosity and
both clay coatings and slickensides. The
micromorphological observations have
suggested an alternative horizon nomen-
clature, as indicated in Fig. 3. Thus what
appears to be a thick, uniform pedon  may
really be a compound soil representing at
least two periods of soil formation.
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NORTH CENTRAL SOIL SURVEY CONFERENCE

June 4 - 8, 1990

Ames, Iowa

Committee 1 Report
Soil Survey in the 1990’5

Chairman - Sylvester Ekart, ND

Vice Chairman - Neil Smeck,  OH

Charae I . What guidelines and procedures are used in the region to determine the need
for updating? Are the guidelines adequate? Should the National Soil
Handbook contain the minimum requirements for updating? Should updates be
multi-county or by MLRA? If the answer to the previous question is yes,
should a common legend be used?

SUMMARY OF COMMENTS ON CHARGE I.

Question I - What guidelines and procedures are used in the region to
determine the need for updating? The responses were divided into three
categories:

a. no guidelines - 2

b. national guidelines - 3

c. stute guidelines - 5

It is apparent that most states are currently using their own evaluation
tools to determine the need for updating older soil surveys.

Question 2 - Are the guidelines adequate?

a. no - 3

b. yes - 4

C. don’t know - 2

The responses indicate that most states are satisfied that guidelines
currently in use are adequate but there was concern expressed that
decisions, to date, regarding updating soil surveys have been easy as most
decisions involved pre-1965 published soil surveys. In the future,
decisions will become more difficult as more modern surveys are considered.
Thus, there m?v be a need for more consistent guidelines and a more
definitive national  policy in the future.



Question 3 - Should the Nat ional  Soi l  Handbook contain the standard
requirements for updating?

a. yes - 6

b. no - 4

There was no clear consensus on this question. The discussion was split
between members:

1) satisfied with present requirements in the National Soil Handbook
because the guidelines are general enough to allow flexibility in
the development of  pr ior i t ies,  pol ic ies,  and tools for evaluat ing
old surveys and plans for conducting updates.

2) favoring more detail in the national guidelines, but not necessarily
at the expense of flexibility. It was suggested that the National
Soil Handbook contain minimum guidelines for such items as: a) work
plan, b) staffing plan, c) base map plan. and d) a plan for conducting
the survey.

Question 4 - Should updates be multi-county or by MLRA?

a. yes - 11

b. no - I

The Committee was overwhelming in favor of adopting plans for updating
surveys on the basis of a plan for broader geographic regions than standard
survey areas. There was a decisive opinion expressed that updates should
be approached in the context of plans for areas based on natural rather than
political boundaries. To emphasis this need, the Committee proposed and
passed the following recommendation:

RECOMMENDATION: Updates be undertaken in the context of a plan for MLRA’s
or other broad geographic areas.

Several points that evolved during the discussion of this recommendation
need to be stated for purposes of clarification:

1) The recommendation does BQI imply that the survey area is the MLRA
or other broad geographic area. Only that updates of survey areas
be undertaken within the context of a plan for the MLRA or other broad
geographic area. Current survey areas would be maintained.

2) The recommendation does @,QI  imply that all survey areas within the
MLRA be updated immediately. But as updates are conducted based on
local needs and support, the update be conducted following a plan or
scheme developed for the MLRA or broad geographic area.

3) The  recommenda t ion  &gg imply that survey plans. legends, and
pr io r i t ies  fo r  updat ing  survey  areas w i th in  an MLRA or b r o a d
geographic area be developed as soon as practical. In many cases,
multiple states will be involved in such planning efforts.
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4) The recommendation does net imply that no changes in plans for an
MLRA or broad geographic area can be accommodated in the future as
new information becomes available. But  i t  i s  ant ic ipa ted that
changes with this approach will be minimized.

Question 5 - Should a common legend be used?

a. yes - I

b. no - I

c. in-part - 4

During the discussion, the Committee proposed and adopted the following
recommendation:

PECOMMENDATION:  A common legend with an appropriate scale be developed for
MLRA’s or other broad geographic areas.

Charge  2 . Does “updating” actually describe what is taking place, i.e. do we have
complete resurveys in many counties?

a. Remapping
b. Recorrelation

S:
Interpretations
Base map update

e. Time required for update

The responses suggest that “updating”
one uses “updating” as an umbrella term.

does describe what is going on. if

“modernization” is preferred to
One respondent suggested the word

“updating”; another respondent suggested
“updating” should be an umbrella term.

Do we have complete resurveys in many counties?

a. all - 0

b. some - 8

In describing what was taking place or what is needed, the responses were:

a.

b.

C.

d.

remapping - 8

recorrelation - 10

interpretations - 1 I

new base map
1. possibly - 2
2. always - 4

e. time required for update
1 .  I to2years-0
2. 2 to 3 years - 1
3. 3 to 4 years - 1
4. more than 5 years - 0
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In regard to the latter, the Committee proposed and adopted the following
recommendation:

PECOMMENDATION:  Resources be allocated to expedite the development of a
basic soil data base.

Charae5 . How much soil scientist time is planned in the region for training, basic
soil services, etc. vs. time for updating soil surveys (field mapping,
manuscript. transects, etc.)?

Although there is considerable variation among states because of
differences in priorities and needs, the responses indicate that from 20
to 60% soil scientist time is devoted to training and basic soil services
and from 20 to 80% is devoted to updating soil surveys.

Committee Future

Because many of the charges considered by the Committee were oriented
toward information gathering rather than action and decision, the
Committee adopted the following recommendation:

RECOMMENDATION: Committee I be continued but with the assignment of more
specific policy and procedure charges by the steering committee.

Respectively Submitted:

Neil E. Smeck
Vice-Chairman
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REPORT
COMMITTEE 2 - GEOGRAPHIC INFORMATION SYSTEMS

NORTH CENTRAL REGION SOIL SURVEY WORK PLANNING CONFERENCE

ATTENDANCE

D.D. Patterson
Bobby Ward
Al Giencke
Jim Thiele
Douglas Oelman
Jerome Schaar
Stephen Shetron
Bill Frederick
Dennis Robinson
Bill Hosteter
Bob Darmody
Kevin McSweeney
Mickey Ransom
Tony Dohmen

*Committee Member

Tim Gerber
Jon Gerken
Lee Sikes
Bob Parkinson*
Tom D'Avello*
Sam Indorante
David Hammer*
Norman Helzer*
Dale Lockridqe*
Dennis Lytle
Roger Greenouqh
Patrick Merchant*
Bruce Thompson*
Mark Kuzila*

The use of digitized soil survey information in GIS is
increasing. In many instances, those who manipulate soils data
do not know much about soils or how soil maps are made. Before
we release data to non-soil scientist users, we should train
them in the proper use of the data and inform them about how
the data was collected and how soil maps are made.

CHARGE 1. What kinds of systems are in use or are planned in
the region (list by state)?

Throughout the region many systems are in use by local,
state and federal agencies. Below is information
on systems used in each state.

ILLINOIS

SCS is using GRASS on an AT&T 6300 with ALTEK digitizer,
Hewlett Packard Draftmaster plotter, and Tektronix 4696
ink jet printer. Version 3.0 is in hand but not
installed on AT&T 6386.

Installation of GRASS planned for two field offices
during 1990.

State agency GIS include: Natural History Survey,
Geological Survey, Water Survey, State Museum and
Division of Energy and Environmental Affairs. ARC INFO
on PRIME minicomputers support approximately 300 users.
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CERL (Army Corp of Engineers), developers of GRASS are in
Champaign, Illinois and support design and development.

Lake County, Illinois using Intergraph for county wide
GIS operations.

University of Illinois: GIS laboratory in the Geography
Department using GRASS on SUN work stations for
instructions and research.

INDIANA

UNIVERSITIES: The university GIS Alliance includes
appointed representatives of the 5 state funded
universities in eluding Ball State University, Indiana
State University, Indiana University, Indiana-Purdue
University at Indianapolis and Purdue University.

Systems include ARC/INFO,ERDAS,IMAGIS(SYNERCOM),  GRASS,
SPANS, EPPLI, McDonnel Douglas GDS, ELAS, Intergraph,
HLIPS, LARSYS, and SLAMM.

STATE AGENCIES: The Indiana Department of Natural
Resources is using ARC/INFO. The State Highway
Department, State Police, Department of Environmental
Management and the Board of Health arein theprocess of
acquiring systems.

FEDERAL AGENCIES:

SCS: The SCS has contracted with the Corp of Engeineers
to enhance their GRASS program for use within SCS. SCS in
Indiana is approximately three (3) years away from
implementation of GRASS in field offices. GRASS will be
used on the AT&T 6386 or the Tandy 4000 microcomputer.
GRASS files can be converted to run on ARC/INFO.

Forest Service: The Forest Service has a large RFP for
complete GIS software and hardware, including the
possible replacement of existing office automation
equipment. They have an agrement with SCS to digitize
soil maps and with the USGS to digitize existing 7.5
minute (1:24,000) maps within the National Forest
Boundaries. The Forest Service is commited to using GIS.

US Geologic Survey, Water Resources Division: This agency
is not involved at this time. They are waiting for a
contract approval for procurement of hardware that will,
among other things, run ARC/INFO software. There are
presently seven (7) pilot project underway for water
quality. Groundwater information will be entered into a
GIS system. They hope to use GIS as a tool to present
information. they are presently working with the highway
Department regarding bridges over waterways, etc.
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Farmers Home Administration: Are not presently using GIS.
They would benefit from It. The communities and engineers
could use GIS systems for rural development activities
(i.e. information on water table, soils, etc.) Also,
could be used for inventory of property.

ASCS: Not using GIS at the present time. They rely on SCS
for technical information. They would use photography for
keeping track of ownership. ASCS uses IBM hardware and
software written by their own programmers.

US Fish and Wildlife Service: Presently they are working
with the Division of Fish and WildlIfe, Indiana DNR on
mapping wetlands. Ten (10) counties are digitized and
entered into the GIS. They are using Mississippi as a
source of information on GIS.

National Park Service: They are in the process of
digitizing all national parks in Indiana.

IOWA

SCS state office is using GRASS on AT&T
with an ALTEK digitizer, HP Draftmaster
Textronix 4696 color ihk jet printer.

6386E computer
II Plotter and

Iowa SCS is a test site for LTPlus digitizing software.
We are in the process of doing some quarter Quads at
1:12,00  s c a l e . It is working very well. We hope to
develop and interface with the camera scanner at ISU.
Also a system using LTPlus software to join the section
data done at ISU is under development with assistance of
NCC at Fort Worth.

The land use analysis lab at ISLI has 25 Zenith PC's being
used to digitize county soil surveys completed since
1960. Also a Datacopy Scanning Camera is used to capture
the section data and the Minnesota sofware does the
processing and attributing of the maps.

DNR is using a pc ARC/INFO system for digitizing state
parks and other similar data capture.

DOT is using intergraph for digitizing all roads and 950
towns in Iowa

US Geological Survey Bureau is using pc ARC/INFO and
EPPL7 in GIS development work for DNR and SCS.

Polk County (city of Des Moines) is in the process of
acquiring a GIS System.
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Additional GRASS workstations will be set up as hardware
and databases are acquired, and as CAMPS software is
implemented in Ohio field offices.

Hardware is primarily AT&T 6386.

Ohio SCS has cooperative ventures with Ohio Department of
Natural Resources - Division of Soil and Water
Conservation for development of digital soils databases
meeting SSURGO criteria. The ODNR-DSWC has pc ARC INFO
and probably will be upgrading to ARC INFO in 1990.

ODNR-DSWC existing databases (in raster format) will be
tested for interim field office use in the future, it is
anticipated.

SOUTH DAKOTA

Hardware:

Software:

WISCONSIN

6386E WGS computer with 4 MB RAM and 135 MB
hard drive and 5.25", 3.5", and streaming tape
drives.
80387-20 math coprocessor
NEC 14” color monitor
Tektronix 4696 Ink Jet Plotter
HP - 1475A pen plotter
Altek Digitizing Board

GRASS 3.0

ARC/INFO - currently being used in state office for
digitizing of soils. Also was used in Dane County in
connection with a county developed information program.
Has also been installed in a RC&D office for use by SCS
and the Council for developing a cooperative resource
information system.

GRASS - installed on the state office 382 system; on a
3B2 system located in the above RChD office; and on a
county developed information system. Wisconsin (SCS) has
not yet developed a long range GIS plan, for further
distribution of the software.

Funding has limited the expansion of the use and
development of the states GIS system.

CHARGE 2. What is the status of soil digitizing in the region
(list by state)?

Most states in the region have an ongoing soil digitization
program. Below is information on the status of soil
digitization throughout the region. Discussion of this charge
during the meeting focused on the fact that anyone can
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digitize soil surveys but that soil survey cooperators must be
involved in quality control and that the maps must be on a
controlled base. Soils will generally be a part of a GIS that
involves natural resources or the environment but many GIS do
not have soils as a data layer.

ILLINOIS

One county has digitized soil maps from orthophotographic
base.

About 12 other counties are in process of digitizing,
using distorted imagery as a base. At least as many are
exploring digitizing.

Private vendors are doing most of the digitizing.

Digital data is seen as an efficient way to manage soil-
tract information for State mandated tax assessment based
on soil productivity. Maintenance of standards is up to
each county, and many have no interest in multiple use of
digital layers. A challenge of the SCS is to sell the
standards and specifications for digitizing as the
desired level of quality for digital soil maps.

INDIANA

The soil surveys will be digitized by the counties but
will need to establish accuracy since surveys were mapped
on uncontrolled aerial photography. Members of the
Indiana Cooperative Soil Survey are evaluating the
redrafting of county soil surveys on topographic maps on
on controlled photography. stata and local entities will
need to help financially support surveys that require
more detailed information beyond what SCS can provide.
SCS can provide a priority list of counties that will be
digitized.

There is no soil digitizing occurring at this time. SCS
is working with Marion County on a pilot project which
includes digitizing soils information.

IOWA

A statewide soil digitization program is underway. See
Figure 1.

KANSAS

-- the STATSGO maps are nearly done, due by 3-l-90.
-- We currently have 3 counties that we would consider
complete, with all or parts of 5 others in progress. We
have plans to start 4 or 5 more this FY. These are all
being done in the line segment mode, georeferenced to the

105

lo ‘7



I
I
I
I
I
I
I
I
I

4

2
3

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

7.5 min. quads, which will be readable with GRASS and
ARC/INFO.
-- Six other counties were done using the MIADS grid-ce
method several years ago; readable with GRASS.
-- Several other counties were done by the counties
themselves using various other systems; these were not
georeferenced prior to digitizing.

,11

MINNESOTA

See Figure 2.

Digitized detailed soil surveys are in the SSIS format.
Since soil surveys do not have an orthophotobase, SSIS
digitized maps are not georeferenced.

Software is being developed to georeference to state
coordinates SSIS data.

MISSOURI

St. Louis County, St. Charles County, Clinton County and
Buchanan County soil surveys have been digitized using
contracts through the NHQ. As part of the accleration of
the Missouri soil survey program, the Department of
Natural Resources (DNR) has purchased an Intergraph
digitizing package. They have digitized 7 counties but
the data is not in a usable format for GRASS. It does
appear to be usable for ARC-INFO. SCS is currently
working with DNR to make the information available in
DLG-optional 3 format so it can be used with the GRASS
GIS.

NEBRASKA

Nebraska Natural Resources Commission is digitizing
published soil surveys they started using cell data but
are now starting to scan (Figure 3). Dundy County,
Nebraska (updated survey) is being scanned in the soil
survey office as maps are completed.

NORTH DAKOTA

North Dakota has one county digitized that meets map
standards. Plan.6 are in place to establish cooperative
digitizing centers with the State Soil Conservation
Committee and North Dakota State University. These
centers should be operational by early 1991. They will
concentrate on digitizing soil surveys.
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One county completely digitized using line-segment
digitizing (Hardin County, Ohio)

Two counties being digitized to SCS standards (Gallia
County, Hamilton County, Ohio)

Two counties soil survey maps being recompiled onto
planimeteric base for digitizing (Huron County, Hamilton
County, concurrent with digitizing)

Two additional counties set for
planimeteric base maps (Licking
Ohio)

About 50 digital soil databases
format for much of northern and
exist for southern Ohio. These
qualifications for SSURGO.

recompilation onto
County, Summit County,

already exist in raster
central Ohio. Some data
databases do not meet the

SOUTH DAKOTA

Two county soil surveys are currently contracted for
digitizing through the National Cartographic Center and
are nearing completion. One of these will be published
using the digital maps.

Three published county soil surveys are being recompiled
on USGS 7.5 minute quads for digitizing.

One recently completed soil survey is being prepared for
digitizing and will be digitized for publication through
the National Cartographic Center.

WISCONSIN

Statewide digitizing of STATSGO completed.

Dane County detail survey digitized using a county
developed program under the ARC/INFO program.

Three other counties partially digitized by the state
office soils staff using ARC/INFO program.

CHARGE 3. What are the advantages of GRASS vs. ARC/INFO vs.
other systems?

Below are comments by state on the advantages of GIS systems.
Discussion on this charge during the meeting focused on the
ability to convert data back and forth from raster to vector
form. In order to convert data between raster and vector forms
the digitizing procedure and format must be known, thus they
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should be documented. If data is to be entered in raster form
and a conversion to vector is anticipated, the data should be
entered in small cells so it can be converted to the best
vector product possible. The cost of entering data in small
cells is high and much storage space is needed. In general,
programs can be written to convert data between raster and
vector forms.

ILLINOIS

Raster vs. Vector has been documented. Ease of multi-
layer analysis, simple file structure and image analysis
capability compared with cartographic Integrity and
database management capability.

GRASS is easy to learn and use compared to ARC INFO.
Link between GRASS and ARC INFO will facilitate transfer
of data between users of each system.

No standard coordinate system is used for referencing,
UTM, State Plane etc.

INDIANA

No Comment. Cannot add any additional information to the
other states discussion.

KANSAS

GRASS advantages:

1. It will run on the ATbT UNIX computers that SCS has,
as well as several other UNIX platforms, and will
interface with the CAMPS program in the future.

2. It will read the DLG data format which is also read
by ARC/INFO; Intergraph will not.

3. It is public domain software, therefore it is very
low cost.

ARC/INFO advantages:

1. It is not as hardware specific as GRASS; it runs in
the MS-DOS environment.

2. It has a built-in relational database.
3. It will handle various geographic coordinate systems

and projections. GRASS will only read UTM.
4. You should be able to get better support from the

developers then is available with GRASS.

Kansas has chosen the USGS 7.5 minute quadrangle format
for georeferencing.



MINNESOTA

No experience yet with GRASS. The SCS state office is
just getting started.

ARC/INFO is fine when used by state offices or main
offices, where permanent technical help is available on a
long term basis.

ARC/INFO is too complex and requires too much training
for most field offices.

There is a need for much simpler, user-friendly systems
such as EPPL7 and SSIS (Soil Survey Information System)
for field uses.

MISSOURI

Cost is one of the main considerations. Since SCS is
using AT&T hardware and GRASS has been programmed to work
on the hardware, we have no choice but to use GRASS.
Since ARC-INFO and Integraph are not public domain
geographic information systems, they are costly to
purchase up front. The Intergraph used by DNR cost in
excess of $300,000 for the hardware and software.

GRASS is considered to be user friendly. I can't compare
it to the other systems since I haven't used them.

There is a problem of transferring data from the
Jntergraph to GRASS. It seems to be a formatting problem
and it is presently being worked on in order to clarify
the problem. It has been reported in GRASS Clippings
that software is available to provide the needed format
to allow the data transfer.

GRASS uses UTM's. It appears that Intergraph allows the
use of State Plane Coordinate or UTM's.

NEBRASKA

MIPS has scanning capabilities/is compatible with
GRASSIMAPDEV.

NORTH DAKOTA

I have not worked with ARC-INFO.

Compatibility of software systems.

Although there will be some compatibility problems, I
feel that most can be solved if certain digitizing
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standards (i.e., base map, accuracy levels) are
maintained.

Georeferencing systems.

GRASS uses UTM, but conversion routines with other
systems are available.

OHIO

a. Lat-long for old ODNR-DSWC (OCAP) data
b. State Plane - Hal-din County
C . UTM - eventual system, it's anticipated

SOUTH DAKOTA

I am only familiar with the GRASS capabilities and can
not discuss the advantages and disadvantages of
other GIS systems and software.

South Dakota is using USGS 7.5 minute stable base quads
to georeference and recompile published soil surveys.
Soil mapping in survey areas that have started within the
last 10 years are using ortho-photo quads as the
georeferenced map base for publication and digitizing.

WISCONSIN

N/A

CHARGE 4. What kinds of information will be included in each
state's GIS system and what agencies are involved.

Below are comments, by state, about the kinds of information
included in GIS and the agencies involved. It was suggested
that Digital Elevation Models (DEM) be integrated into GIS and
used to enhance the soils layer and to aid in soil survey
updates.

ILLINOIS

Each agency has their own set of data layers and manages
them independently. Layers included based on agency,
i.e., Geologic Survey-bedrock, tectonic, glacial, mineral
etc. SCS has about eight layers developed for one
watershed (soils, land use, slope, roads, watershed,
fields, tracts). These layers will probably be of most
importance to SCS in the future.

INDIANA

Refer to question 1.
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IOWA

See Table 1.

KANSAS

Kansas has a GIS Policy Board and Technical Advisory
Committee. The Policy Board consists of 21 heads of
agencies- county, state, and federal- that were appointed
by the governor. Each Board member then appointed a
representative to the Technical Advisory Committee. The
member agencies are as follows:

KS. G e o l o g i c a l  S u r v e y
KS. Dept. of Health & Envir.
KS. Corporation Commission
County Appraisers
State Conservation Commission
Groundwater Mgmt. Districts
Wildlife & Parks
KSU Dept. of Geography
KS. Div. of Water Resources
KS. Dept. of Revenue
KS. Dept. of Transportation

KS. Dept of Administration
KS. Secretary of State
Legislative Research Office
Soil Conservation Service
K S . Water Office
Governor's Office Rep.
US Geological Survey
KS. Biological Survey
KS. Dept. of Commerce
K a n s a s  I n c .

E

The purpose of the Policy Board is to provide direction
for the creation of a statewide GIS with the sharing of
data between member agencies. The Technical Committee
provides advice to the Advisory Board by providing input
into the databases to develop or acquire and technical
specifications to follow. We have identified 12 to 15
databases to target initially. They include public land
survey with county and township boundaries, drainage
patterns, land use/land cover soils, geology, census data
(TIGER files), public water supply sites, contamination
sites, transportation routes, water rights, elevation
data, watershed district boundaries, injection well
sites, wastewater disposal permits, and property
ownership. Funding is currently to be from state water
plan funds. Therefore, the databases must be water
related.

NNESOTA

The only detailed soil data base, at this moment, is
SSIS. All soil survey data descriptions,
characteristics, interpretations are included and very
easily accessible. New interpretations for forest
management and environmental protection are developed.
The Department of Soil Science, University of Minnesota
is the principal developer. USDA-SCS is collaborating.
The LMIC has a 40 acre cell base GIS of the Minnesota
Soil Atlas (1:250,000).
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TABLE 1. Iowa GIS Hardware, Software and Data Information.



I
I

MISSOURI

Presently SCS is working on the digitizing of soils,
hydrologic units and wetlands. The Department of Natural
Resources is doing the soils digitizing using 1:24,000
orthophotoquads. SCS will do their own digitizing of the
hydrologic units. The wetlands will be done by SCS with
input from the Missouri Department of Conservation and
possibly the Corps of Engineers. The source of
additional data bases are presently being discussed by a
group of potential users and agencies within the state.

NEBRASKA

SCS to encode - soils, land use/cover, C factor, P
factor, and Water source/management identification.
Acquired - STATSGO/MLRA, digital elevation, DLG, SPOT
data (Saunders Co. 6 vicinity), other satellite data, as
needed, Landsat MSS for state (1979 - July thru Sept.),
and other digital data as needed.
Agencies involved - SCS, Conservation 6 Survey Division,
UN-L, Nebraska Natural Resources Commission, Corps of
Engineers (Omaha). and U.S. Fish 6 Wildlife Service
(Grand Island).

NORTH DAKOTA,

OHIO

North Dakota has not completely coordinated GIS efforts.
The SCS plans to have soils, drainage, cultural features,
land division, land use, and land operator in its GIS.
Other agencies will develop and maintain their own
databases, i.e., Water Commission-aquifer data, etc.

It is anticipated the SSURGO database will be a primary
map layer for an Ohio SCS work station -- at the field
office, project office, area or state office level. Ohio
SCS will be instrumental in this database development.

Other map layers like land use/cover, property
boundaries, roads, etc. will be incorporated/developed
into a GIS database as they are needed. It is
anticipated that Ohio SCS will try to use existing
databases of cooperators to reduce cost and eliminate
duplication of effort.

Useful map layers include:

;:
digital soils
land use/cover

3. transportation
4. hydrography
5. watershed boundaries
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6.

i:
9.
1 0 .
1 1 .
1 2 .

field boundaries
land owner/operator/SWCD  co-operator states
wetland inventory data
soil potential studies
point data -- PSU site; soil sample sites; etc.
topography -- DEW
others.

SOUTH DAKOTA

GIS information layers:
Soils - Soil Conservation Service
Land owner 6 landuse - Agricultural Stabilization

and Conservation Service
(hard copy) & scs
recompiles and digitizes

Geology - SCS and state geologic survey cooperating
when geology layer is
required.

Cultural layer - TIGER data as developed by the
National Cartographic
Center.

WISCONSIN

The state's (SCS) GIS committee is in the process of
developing a long range GIS plan. The makeup of the
final GIS system has not been decided as yet.

The State of Wisconsin recently passed a statute
establishing a state land records board which will have
the responsibility for developing a statewide system for
land and property records. The Board has introduced a
bill in the current Wisconsin legislative session which
included a user fee on all property record transactions.
The funds generated through this fee, approximately six
million dollars statewide per year would be used for
improvements in local land records and information
systems. These funds will impact on information systems
at all state government levels, including the counties.
At some early point in the development of these systems,
we anticipate that SCS will be involved and will be a
participant in the sharing of layers of information for
the data base.

The State DNR has recently become very active in the GJS
field and is attempting to coordinate with other state
and federal agencies in the development of a GIS system.
The initial effort is in the area of establishing a
standard base map to be used by all agencies, (OQ) and to
solicit cost shared funding for a 1992 NAPP aerial
photography flight.



It is anticipated the agencies to be involved in a GIS
effort will include:

(federal) SCS, ASCS, USGS, FS
c state) Dept. of Trans., DNR, DATCP. St. Forestry, Ext.

State Land Records Board
(county) County

The following dat
system:
Soils
Roads 6 streams
HELands

government agencies.

a bases would be included in a GIS

Land cover Topography
Field boundaries Land records/ownership
Watersheds Railroads

Lakes/ponds River basins Wetlands

CHARGE 5. Who has the responsibility for documentation,
maintenance and updating of the data bases, i.e.,
soils land use, geology, etc.?

The concensus is that the agency responsible for data should
be responsible for the documentation, maintenance and
updating. For example, soils data is the responsibility of the
NCSS, geologic data is the responsibility of USGS or state
geological survey etc.. See below for comments by each state.

ILLINOIS

Each agency takes care of its own: Geological Survey
takes care of geologic data, Natural History takes care
of biological data, etc.

INDIANA

At the present time each agency has responsibility for
their data bases.

KANSAS

We have decided that whichever agency furnished the
original data will be responsible for its maintenance and
updating.

MlNNESOTA

The Department of Soil Science, University of Minnesota
is maintaining and updating the SSJS data base. SCS is
the principal agency updating the state soil database (3s
D). Updates of the state soil database are automatically
transferred to the SSIS geographic database.

MISSOURI

The soil data base will remain the responsibility of scs.
I assume the other agencies that provide the sources o f

118

j3.0

-

I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

the data base will retain responsibility for maintenance,
etc. At the present time, DNR digitizes the soils data
base but we check and sign off on the accuracy of the
material.

NEBRASKA

As far as I'm concerned, whoever develops a database has
responsibility for documentation. Responsibility for
maintenance and updating could vary (e.g., database
developer or site where database ultimately resides).

NORTH DAKOTA

The SCS will maintain and archive all soils data. We
hope to have the Soil Conservation District maintain the
landuse and operator files. Other agencies would
hopefully maintain their databases.

a. It is anticipated the proprietor will be responsible
for documenting and maintaining (including
updating) the database where databases are required
through other agencies, etc.

b. Ohio SCS will be the proprietor of the SSURGO digital
soil database which is based on the Ohio Soil Survey
program.

SOUTH DAKOTA

The state Geographic Information Specialist has
responsibility for maintaining the system integrity, data
bases, and interpretive output products.

WISCONSIN

The responsibility for each layer of the data base has
not been decided. However, the state or federal agency
having statutory responsibility for or greatest use for a
data base layer will likely have the responsibility for
maintaining and updating the various data bases. scs
would be responsible for the soils data base.

CHARGE 6. What plans are there (in each state) to share data
bases?

The problem with sharing data bases is that the agencies
involved do not have the same software and hardware. SCS seems
to be lagging behind state and local agencies in GIS
involvement and it is important that we in the NCSS become
involved in GIS before we are left behind. Below are comments,
by state, on plans to share data bases.



ILLINOIS

Getting data on disk or tape is no problem. Goal in
Illinois is to get all users linked by computer so access
to various data is in real time. A memo of understanding
would be needed so no agency misinterprets or misuses a
data layer from another agency.

INDIANA

The Indiana Geographic Information System (GIS) Forum was
first organized in 1988 by the Indiana Department of
Natural resources. The purpose of the GIS Forum was to
establish a network of individuals nd resources for
promoting coordination of GIS activities. Through the GIS
Forum state agency representatives can exchange
information on GIS activities of the various agencies
with some visibility of current applications and future
development in and around Indiana. the Forum consists of
representatives from federal, state, local counties,
cities and towns and other interested individuals
gathering for presentations by professionals using GIS
technology.

The University GIS alliance, composed of major
universities jointly participates with the forum to
further the goals of studying, planning, developing and
implementing a state of Indiana GIS for the 1990'6.

The Forum has completed a draft version of the "Proposed
Initial Standrds and policies for Indiana Geographic
Information Systems".

The Forum also publishes a monthly newsletter entitled
Indiana GIS Newsletter.This publication began in August
1989 using facilities provided by the Indiana department
of Environmental Management.

The state of Indiana moved one giant step closer to the
reality of a coodinated, statewide application of GIS
technology with the establishment of the State office of
GIS in March ,199O within the Indiana Department -f
Administration(DOA). Although presently informally
organized, the State Office of GIS continues to
effectively function as a central entity for the
dissemination of information and technical expertise
related to GIS technology. The office of GIS is
recommending a policy committee and several task forces
be developed, including: the GIS Mapping Policy
Coordinating Committee (GISMPCC), the Geodetic Technical
Advisory Task Force, the Aerial Photography technical
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Advisory Task Force, and the County GIS/LIS Policies and
Standards Technical Advisory task Force.

KANSAS

In Kansas, member of the statewide system will share data
with each other. At least this is in the plan.

MINNESOTA

The Minnesota Natural Resource Geographic Information
Systems Consortium (NRIGS) recently renamed Minnesota
GIS/LIS was created In 1988 to develop and coordinate the
use of GIS in Minnesota. The Land Management Information
Center (LMIC) of the MN State Planning Agency has the
state responsibility to maintain and update the "State
Geographic DataBase". State agencies and state funded
projects are required to transfer new data to the LMIC
state database.

Extension specialists of several departments are
developing an educational short course on GIS for the
Department of Natural Resources (DNR). If founded by the
state, a similar program will be developed for counties.

MISSOURI

Presently there is a round of meetings being conducted
where representatives of different user groups are
discussing this issue. All parties agree that a data
base library needs to be established in the state. The
where, how, funding has yet to be discussed but will be
in the near future.

NEBRASKA

a. Nebraska (ad hoc) GIS Steering Committee (1988 to
present)

b. Nebraska Intergovernmental Data Communications
Advisory Council (NIDCAC) - created by LB312 in the
1987 leaislative session. NIDCAC is in the nrocess
of establishing a GIS subcommittee.

c. Natural Resources Commission Data Bank.

NORTH DAKOTA

North Dakota has established a GIS Technical Work Group
(of which the SCS is a part). Part of their
responsibility is to maintain a current inventory of GIS
products, digital data availability and specifications,
and an agency representative to contact for more
information.



Ohio SCS is cooperating with DDNR-DSWC (see Ohio under
charge 1) in database development. A state coordinating
committee, called the Ohio Geographically Referenced
Information Program COGRIP), has been formed to survey
the use of GIS technology in Ohio and develop
recommendations on co-ordinating efforts in-state.

SOUTH DAKOTA

Soil Conservation Service, South Dakota will share all
digital spatial data bases and subsets with cooperating
federal, state, and local governmental agencies and
contributing private parties. SCS South Dakota is
developing GIS data development cooperative agreements
with county governments, USDA Forest Service, National
Park Service, and several state agencies.

WISCONSIN

The intent of a cooperative GIS would be to share the
system with as many other state and federal agencies as
possible. This would tend to make more data available to
each of the participating agencies.

CONCLUSIONS

Charges to this years committee dealt with the collection of
information about GIS activities throughout the region. This
report should provide background information about individual
state GIS activities. The committee recommends that the GIS
committee continue and that in the future it should address
specific charges about GIS within soil survey. Below are six
charges that we propose for the 1992 GIS Committee.

Charge 1. Should members of the National Cooperative Soil
Survey provide for quality assurance of soil-survey data bases
used in GIS by non-cooperators?

Charge 2. What
exchange (DLG,

should be the standard format for GIS data
etc.)?

Charge 3. What
input data to a ~11s system<

types of controlled base maps should be used to^_^ . _

Charge 4. What strategies would improve the quality and
utility of soil survey information through integrated use of
GIS and allied techniques (i.e. the use of DEM)?

Charge 5. What priority should updating existing data bases
have (vs. first time mapping of low priority areas) and how
should updating data bases be funded?
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Charge 6. Has a data dictionary for GIS been developed? If so,
who should be responsible and what terms need to be added. If
not, should one be developed?

Submitted by

Mark Kuzila
Chairman, 1990 GIS Committee
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INORTH CENTRAL SOIL SURVEY

Ames, Iowa
June 4-8, 1990

CONFERENCE

Committee 3 Report

Soil Correlation and Classification

Sixteen people served as committee members this year. Committee 3 was
assigned six charges by the Steering Committee.

Are the criteria for defining and differentiating soil series, taxadjuncts,
and soil phases adequate?

Most of those responding to this charge feel that the present criteria is
adequate.

W. D. Nettleton suggested to eliminate taxadjuncts  by allowing the series to
range across the limits between families , or between classes of any higher
category. This proposal would, however , require family classification of
the modal series concept and those similar soils currently classified as
taxadjuncts. We recommend these changes because (1) natural soil bodies
would no longer be subdivided by artificial boundaries, (2) Taxonomy would
be retained to facilitate technology transfer, (3) the National Soils
Handbook prohibition against publishing data for taxadjuncts  in soil survey
reports would be nullified, and (4) the exchange of information about the
actual distribution of properties of series and their usa and management as
mappable bodies would be facilitated.

Review W. D. Nettleton’s 1990 response to the Soil Correlation and
Classification Committee to eliminate the use of soil taxadjuncts in soil
survey.

Now that variants are no longer recognized, what has been the affect on soil
surveys?

All that responded to this charge were in favor of dropping variants in soil
correlation and allowing series to be established that are less than
2,000 acres in extent.

&XQBX!~r&t_i.QD  :
This charge should be dropped

Review and comment on updates of ICOMFAM and ICOMAQ.

Comments received concerning ICOMAQ Circular Letter No. 9 were favorable.
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Committee 3 Report

M. D. Ransom submitted the following:

As a member of the North Central Region Soil Taxonomy Committee, I have had
the opportunity to review and comment on previous ICOMAQ circular letters.
Much effort and thought has gone into developing the ideas expressed in this
last circular letter. I believe that ICOfUQ will not put out another letter
until after the meeting on wet soils to be held in Louisiana and Texas next
October. In general, I agree with redefining the aquic moisture regime as
aquic conditions and moving away from chroma 2 mottling as conclusive
evidence for reduced soil conditions. I also agree that in order for aquic
conditions to be present, both saturation and reduction must occur. The
occurrence of saturated conditions without the development of chroma 2
colors is well documented in the literature. I also concur that reduction
can be characterized by direct Eh measurements. However, my experience with
Eh measurements (Ransom and Smeck, 1986) is that they are difficult and
highly variable. Results will depend on the method used. In previous
research in Ohio (Ransom and Smeck, 1986). we used one of the staining
techniques mentioned in Circular Letter No. 9 and found that the procedure
yielded results which agreed well with Eh measurements and Fez+  contents
measured in soil water samples. I have strong reservations about the use of
the term “stagnic” to describe redoximorphic features associated with a
perched, seasonal water table. Webster defines stagnant as motionless and
not flowing. Many soils with “stagnic” features will have lateral movement
of water above a layer with a restriction in permeability.

The 1988 committee recommended that further study be made of the soil family
category. Very few colmnittee  members were in favor of the Soil Family Task
Force Proposal. However, most members expressed considerable interest.
Many of the responses supported the current soil family criteria.

The following response was submitted by W. D. Nettleton:

Some excellent suggestions for improvement in the family category are given
in the papers published in SSSA Special Publication No. 16.

What properties best meet the needs or intent for the family category?

1. Particle size of the whole soil

2. Mineralogy (or a substitute term that expresses soil chemical, 01
rheological, or other behavior)

3. Calcareous and reaction classes

4. Soil temperature classes

5. Soil depth classes

6. Soil slope classes

7. Soil consistence classes

8. Classes of coatings (on sand)

9. Classes of cracks
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The above nine properties are important ones. We need to find better ways
to describe some of them. Mineralogy is an example. The field scientist
struggles to interpret his observations of soil behavior into mineralogy
ClSSSSS. The laboratory scientist can identify the minerals present, but he
is less certain about amounts of each.

A good place to begin is SSSA Special Publication No. 16, Mineral
Classification of Soils. Among its most useful suggestions for improvement
of the family classes are the following:

1. Whenever contrasting particle-class sizes occur, whether of pedogenic
or geologic origin, they should be recognized in defining the family
(Lietzke,  page 11). I agree with Lietzke; we should recognize contrasting
part ic le-s ize , or mineralogy whether these occur within the control section
or between the A and B, or between the B and C horizons.

2. Playing the contrasting A-B horizons further Hendricks et al..
pages 48-51, point out the failure of our family classes to recognize “the
part of the soil most used by plants, most critical to water infiltration
and storage, most subject to erosion, most cormsonly free of carbonates and
salts , and in many places most uniform. It is. in fact. the most important
part of the soil for most uses.”

These authors suggest two mineral control sections for soils with rooting
zones >50 cm. One would be the upper 25 cm , and the other would be the
current zone. If most of the mineral control section were above 25 cm, only
the single depth limit would be used. Clay mineralogy should be a part of
the family mineralogical criteria irrespective of the clay content. Soils
with over 15 percent carbonate clay in the t2 mm fraction should be
identified at the family level regardless of other characteristics. Gypsum
also dominates properties of the soils when present in amounts >15 percent
and should be recognized in the family name if possible.

They further suggest that to overcome the problem of arriving at the
particle size for gypsic soils that (page 50) ‘I. . , the family partic le
size be based on 1500-k Pa water retention (as adjusted for gypsum
structural water) to estimate clayeyness and field tactile examination be
used to establish whether sandy. loamy, or silty.”

Hallmark (page 58) suggests that changes in the mineralogy subclasses are
needed. “The application of calcareous subclass should be broadened by
removing all restrictions except for application where redundancy would
occur ,  i .  e . . taxa which require free carbonates throughout the soil.” He
would include all soils that are calcareous in all horizons from the surface
to the bottom of the control section after mixing the upper 18 cm of soil.

As a minimum he further states that ‘I. . . a value of 2 percent gypsum in
all soil horizons after mixing of the upper 18 cm of soil is suggested for
the gypsiferous subclass.”

Richardson and Levin (pages 61-73)  also agree that more subdivisions are
needed in calcsreous  and carbonatic  classes. They suggest a multicete-
gorical breakdown for calcereous  groups such as “(i) 0 to 15 percent CaC03

over l/3 gypsum).equivalent plus gypsum equals calcareous (or gypsic if
(ii) 15 to 25 percent C&03 equivalent, (iii) 25 to 40
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equivalent, and (iv) ,40 percent CaC03 equivalent. Appropriate gypsic
classes could parallel these grOUpi”gs.”

Franzmeier and McKeague  (pages 75-86) discuss these ‘I. . . problems: the
depth of the control section varies greatly among soils. different
particle-size fractions are used to classify similar soils, there are no
standard methods of analyses, class definitions are very complex and are
difficult to apply, the mixed mineralogy class includes too many soils, and
many spodic horizons qualify in the oxidic mineralogy class . . . .‘I They
also have the interesting view that I’. . . classes based on surface area
might be more relevant than current classes to specific uses of the soil,
especially for medium- and fine-textured soils.”

Hajeck and Zelazny  (pages 87-93)  attack the mixed mineralogy class. They
state that “Central Concepts and Class limits are needed for mixed
mineralogy classes. This class as currently defined has no genetic,
agronomic, or engineering interpretive significance.”

Three papers (Uebara  and Ikawa, Nettleton and Engel,  and Engel and
Nettleton)  discuss the problems with classification of tephra influenced
soils and made suggestions for improvement in Soil Taxonomy. These have
been considered in the development of the Andisol  proposals.

Alexander, Wildman and Lynn (pages 135-146) proposed that ‘I. . . the
serpentinitic class should be expanded to include more soils on ultramafic
rocks by adding olivine, orthopyrorenes, brucite, magnesite  hydromagnesite.
and lithogenic chlorite to serpentine and talc in the list of diagnostic
minerals.” They also proposed lowering and required percentage of
diagnostic minerals from 40 to 15 percent and adding a” exchangeable Ca/Mg
ratio as * criterion.

Harris and Zelzany (pages 147-160) recommended simplification of the
micaceous  mineralogy class by basing its recognition directly on grain
counts of dominarlt  particle size fractions exclusive of particles ~2 snn.
Because so few soils occur in chloritic or vermiculitic soil families and
because these minerals influence management practices eve” when present in
amounts less than the present class limit of 40 percent. Douglas
(pages 161-167) Suggested ‘I. . . that the texture requirements for the
family  be reconsidered . . . .I’

What additional proposals given in SSSA Special Publication No. 16 should
Soil Survey adopt? Some already have been adopted. In summary, I think we
should plan to do the following additiona?  ones.

1. Have two mineral control. sections fc.,r  scil~s  with rooting zones ,50 cm.
One would be the upper 25 cm. and th? othej. would bv= the current zone. 11
most of the mineral control section weve above 25 cm o”ly the single depth
limit would be used. If both control sections have the same mineralogy only
one would need to be listed. If the control sections are contrasting both
should be listed.

2. Carbonate clay should again be recoglrized in the family name if present
in amounts >lO-15 percent.
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3. Cypsic  so i l s  should  be  p laced  in  textura l  fami l ies  based  on  15-bar
water retention (as adjusted for structural water of  gypsum) to estimate
clayeyness  and field tactile examination used to establish whether sandy,
loamy or silty.

4 . The calcareous subclass should be broadened to include all  soils except
for application when redundancy would occur. I t  should  inc lude  a l l  so i l s
that are calcareous in all  horizons from the bottom of the control section
after mixing the upper 18 cm of soil . A similar subclass should be defined
for soils with 2 percent or more of gypsum.

5. Mineralogy substitutes such as names for combinations of surface area,
p a r t i c l e  s i z e . and CEC should be tested.

- What should the family control section reflect? The family was
des igned  for  interpretat ions . The family control section should be the
principal zone used for these interpretations.

- Do we need to change the control section? If 60, what  should  i t  be?  I
recommended that we have two control sections--one for the surface, the
other for the subsurface (the present family control section). There
is some support for a third one also for the horizons below the present
contro l  sect ion . I would favor having three for soils that have
contrast ing  zones  (A  vs .  B  vs. C) for  e i ther  part i c le  s ize  or
mineralogy. The surface one is especially important for agriculture,
the C horizon for engineering.

- Should we simplify the family? I would not favor eliminating
information from the family name. Perhaps the way it is presented can

be  s impl i f ied .  For  example , mineralogy name substitutes based on a
combination of mineralogy, surface area, and CEC could be both simpler and
more connotative than those we presently usa.

- Should  the  spec i f i cat ions  for  ident i f i cat ion  o f  fami l ies  be  presented
in a separate chapter of Soil Taxonomy as is done now or should they be
distributed within the text in the chapters for each of  the orders?
Both! This is the computer age. It would be useful to have the
specifications in a separate chapter as they are now. Where these
definitions are needed again to complete the text they should be added.

This charge was ranked high in priori~tv  for discussion at the June meeting.
It  appears that we should continue to follow  and participate in the develop-
ments of ICOMAQ and ICOMFAM a s a ccmmittfc and as i n d i v i d u a l s . Those of us
that .  ar-e part i cu lar ly  interested  in  onr (‘1 both of t h e s e  i n t e r n a t i o n a l
committees should contact the commi ttev chai.r-man  end ask to be put on the
m a i l i n g  l i s t .

Def in i t ion  o f  ser ies  contro l  sect ion .

The following is a proposal by the National Soil  Classification Staff
de f in ing  ser ies  contro l  sect ion .
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Committee 3 Report

The  contro l  sect ion  for  so i l  ser ies  i s  f rom the  so i l  sur face  to :

1.  200 cm, if  both the top of  the any root l imiting layer and the bottom
of the deepest diagnostic horizon are greater than 200 cm.

2. The top of any root limiting layer or the bottom of the deepest
diagnostic horizon, whichever is shallower, if  the top of  any root l imiting
layer or the bottom of the deepest diagnostic horizon is between 150 and
200 cm.

3. 150 cm if  the bottom of the deepest diagnostic horizon is less than
150 cm and the depth to any root limiting layer is greater than 150 cm.

4 . A lithic contact or to 25 cm below the top of  any other root l imiting
layer if  the depth to a root l imiting layer is less than 150 cm.

The response received seemed to favor the National Soil  Classifications
Staff ’s  proposal but there were some reservations.

1. Mapping rate could be affected.

2. Include paralithic in item 4.

3. Need to discuss the effect of  the change in the classification of  some
of  the  ser ies .

4 . The concept of  some of the series could be split  after initiating the
change.

We recommend to the National Soil Classification Staff that they send their
proposal on series control  section out for general review.

Review the use and present concept of the soil moisture control section and
f ie ld  test  o f  so i l  mois ture  s tates .

The principal responses to this charge are as follows:

M. Harpstead.--l  rea l ly  doubt  that  the  contro l  sect ion  for  so i l  moisture
regimes is used very often. Getting the soil  moisture data for,  say,
7 years out of  10 is not easily done. I dare say that extrapolations from
weather bureau data are more common and probably just as good if the known
re lat ionships  are  factored  in .

D.  D.  Patterson . - -The  present  concept  o f  the soil mristure  control SeCtion
is inadequate. We read and talk about it but we do not use it because
measurements to quantify/verify its l imits are not available for most
reg ions . The soil  moisture control sectiru does not “ f a c i l i t a t e  e s t i m a t i o n
of soil  moisture regimes from climatic data” as it  is  supposed to.

Maybe we don’t need a defined soil moisture control section as such. Could
we not delineate climatic regions as we presently do and use long-term
weather data to estimate some cumulative aspect of evapotranspiration  dur ing
the growing season? This information could become the basis for defining

129

131



Committee 3 Report
I

moisture regimes. Some people may not appreciate the use of climatic data
since it  is not a soil  property but it  may be more realistic than trying to
quant i fy  an  i l lus ive  so i l  character is t i c .

The aquic moisture regime is an exception to be defined by monitoring soil
water during the growing season and relating the data to morphology, etc.,
as mentioned in the summary of the ICOMAQ  Circular Letter. Cr i ter ia  for  the
aquic regime probably varies by regions and textural families.

I  presume the field tests of  the soil  moisture states are those discussed in
chapter IV of the Soil Survey Manual. I f  so ,  I  see  these  cr i ter ia  as  just
another observation to be made by the field man at the time he takes a pedon
d e s c r i p t i o n . If one had a lot of observations over the growing season for
the major horizons of a given soil series, he would have some useful
information. Information collected at the same sites over a period of  years
would be valuable. But who is l ikely to do this?

W. Il. Nettleton.--The intent in defining the SMCS was to facil itate
estimation of soil  moisture regimes from climatic data. The intent has been
realized in my opinion. Climatic data have been used around the world to
determine the moisture regimes of soils. Attempts to directly measure
moisture in the field have been somewhat frustrated by the definition,
however.

It appears that the water infiltration rate used in the definition will
accommodate even the very slow to slow permeability class without runoff
from the defined rain storm (1 inch in 24 hours or 0.04 inches/hour and
3 inches in 48 hours or 0.06 inches/hour).

1 have used the definition many times for soils in ustic. xeric, and aridic
moisture regimes and find that depths to carbonate, gypsum and salts may be
predicted closely enough for many purposes. Range production also may be
predicted by means of  these definitions and climatic data.

Convert ing  the  de f in i t ions  to  pro f i l e  depths  requires  more  e f for t .  These
depths would be needed for research projects and field monitoring of  soil
moisture regimes. It was important that such studies be done to test the
def in i t ions  and the  c lass i f i cat ion  o f  c l imat ic -so i l s  data .  Such  s tudies
have been done and have (I thought) resulted in general acceptance of the
def in i t ions  and  the ir  appl i cat ion .

I have not used the soil  moisture states as they are not published. It
seems to me that they would be useful  fnl. describing  soils,  but not needed
f o r  i d e n t i f y i n g  s o i l  moistw? regi~mos. f’l!~natir  data are mostly what is
needed for- those.

M. D. Ransom.--In  the  committee  meet ing . 1 favor  l imit ing  the  d iscuss ion
only to the use and concept of  the suil moistur-e contro l  sect ion .  A
discussion of  f ield tests is  beyond tile .s:roPe o f  our  committee  on  corre la -
t ion  and c lass i f i cat ion . This entire issue on soil  moisture control section
was extensively discussed by the Committee on Soil Water Relationships
(pages 106-107 in the 1988 Central Soil Survey Conference Proceedings).
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This charge should be dropped.

Have we made it too easy to make conceptual changes in Soil Taxonomy?
Conversely, is it too difficult to classify soils into families where there
are existing criteria but no series has been recognized to date?

A sunnnary  of the responses seem to be as follows:

1. Conceptual changes in Soil Taxonomy should be made easily.

2. Changes should continue to be made only after proposals are made and
tested worldwide.

3. Soil Taxonomy should not be changed until soils for each new class are
known to exist.

Pecommsn#&x!:
No discussion.

Respectfully submitted,

STEVE R. BASE
Chairman, Conrmittee  3

I
I
I
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1990 North Central Soil Survey Work Planning Conference
Ames, Iowa June 4-8,199O

Report of Committee No. 4: Water Quality

Committee Members:

Carolyn Olson, SCS, Lincoln, NE, Chm.
Gerald Miller, ISU, Ames, IA, Vice-Chm.
James Anderson, UM, St. Paul, MN
Thomas Bicki, UI, Urbana, IL
Allan  Giencke, SCS, St. Paul, MN
Jerry Larson, SCS, Indianapolis, IN
Gary Lemme, SDSU, Brookings, SD
Randall Miles, UM, Columbia, MO
Delbert  Mokma, MSU, East Lansing, Ml
Larry Ratliff, SCS, Lincoln, NE
Walter Russell, FS, Milwaukee, WI
J.W. Scott, SCS, Champaign, II
Michael Thompson, ISU, Ames, IA
Nyle Wollenhaupt, UM, Columbia, MO

Committee Charges

Can the information in soil survey reports be extended to cover
&omorphic  and stratigraphic relationships to soil series and soil map
units? If not, develop procedures that would allow that additional
information to be incorporated into reports. Include estimates of time,
equipment needs, and outline educational programs that would allow the
field soil scientists to develop expertise in these areas.

Response summary:

Soil survey reports can include more information on geomorphic and stratigraphic
relations. Most soil scientists know a great deal about these relations but have
not been encouraged to include them in the past. Better descriptions of the
relations between soil map units and landscapes and unsaturated zone
characteristics must be documented in reports. At the very least, the local nature
of underlying materials should be reported, if not by map unit then by some larger
delineation such as a hydrologic unit or subdivison of an MLRA.

Input should be encouraged in soil survey from other disciplines. A team of
knowledgeable people from different disciplines might work together on a soil
survey. State soil survey programs should cooperate and develop working
relations with active state and local earth science agencies and with geology
departments in universities, perhaps through MOU’s or other formal and informal
agreements.
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2. Identify other potential sources of information that would aid in
geomorphic and stratigraphic studies of a survey area.

Response summary:

Information is provided by a number of agencies in published format. These
publications include geologic atlases produced on a county cost-shared basis,
surficial  deposits maps, three-dimensional maps and stack-unit maps as well as
oil and water well logs.

3. Should there be a section in the soil survey report that relates soil
and landscape properties to water movement and environmental quality? If
the answer is yes, develop a prototype.

Response summary:

A section should be inserted in soil survey reports to address water quality and
environmental issues.

More emphasis most be placed on the initial design and identification of map
units. Reliability estimates of map unit composition and limitations on the use of
information provided in soil survey reports must be provided.

Additional properties such as slope len
P
th and slope shape, natural vegetation

and stratigraphy and spatial relatrons  o adjacent map units should be
incorporated into map unit design with more precise and standardized formats..
Tables could be added showing soil series or map units and associated
stratigraphic units or hydrologic flow units. Reliability estimates for water-related
parameters such as water availability could also be included.

Block diagrams representative of soils, surficial stratigraphy and water movement
for a specific map unit or watershed unit should be included similar to the idea of
a type section as used in geology or to a modification of the benchmark soil idea.

Soil leaching and water movement as related to water quality should be included
using rating systems for soil leaching and runoff potential. Pesticide and nutrient
management guidelines could be included. More soil survey interpretations for
water movement and environmental quality should be developed.
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Committee X4: W a t e r  Q u a l i t y FINAL REPORT (Eliller  presented)

Thr underlying issues that emerged during  committee discussion includr:

- -  Need  to  record  and /or  co l lec t  addi t ional  so i l  a t tr ibute  data .

need  to  co l lec t  re levant  so i l  a t tr ibute  data . And we must be

the  t rap  o f  co l lec t ing  data  for  the  sake  o f  data  co l lec t ion ,

But we

aware of

Therefore, effort must be expended to prioritize items for s y s t e m a t i c

d a t a  c o l l e c t i o n .

--  Need to continue

i n t e r p r e t a t i o n s .

-- We have a demand

to evaluate and fine tune guidelines for

for  s i te  spec i f i c  interpretat ions .  I ssue  - -  how we

take existing soil  attribute data and general guidelines to meet the

n e e d s  o f  s i t e - s p e c i f i c  u s e r s .

- -  There  are  opportuni t ies  to  inc lude  sc ient is ts  f rom other  d isc ip l ines  to

be involved in the actual writing of  sections in the soil  survey. For

.- example, in our older modern reports foresters,  cl imatologists,  and

engineers contributed to the soil survey manuscript and were

appropriately identif ied by name. The issue today, however.  is

everyone is busy having their time more than adequately allocated.

Grolagist  from state GS are hesitant to sign MWs. The question

is what do they receive in return for time and  e f for t  invested .

Committee Resolutions:  4

1.  NCSS leadership consider prototyping block diagrams for physiographic

reg ions .

2 .  Administrat ive  s tructure  in  KCSS look  at  ident i fy ing  severa l  survey

areas and develop guidance  fo:- deve lop ing prototyl>es ior expanding

gcolol,,ic  and physiographic infounation  in general  so i l  assoc iat ion

soctir~n  and soil  forming iactors  s e c t i o n . S p e c i f i c a l l y  i n  t h r  s o i l
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association section insert discussion concerning stratigraphy,

geomorphology, and native vegetation.

3. NCSS leadership continue to review pesticide/nitrogen runoff

potentials for general situations as well  as site specific faxes.

Therefore, encourage NCSS administrative structure to develop new

hydrologic models to be used at general and site-specific scales.

Ir. Recommend that committee be continued. This meeting was the initial

activity of the committee end the committee discussion was general in

nature. Ve recommend that future committee charges look at specific

charges such as how we as soil scientists can collect relevant data

concerning water quality as related to soils.

5. Move the report be accepted.
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REPORT OF THE SOIL INTERPRETATIONS COMMITTEE

COMMITTEE 5 - SOIL INTERPRETATIONS

PREPARED FOR THE NORTH CENTRAL WORK PLANNING CONFERENCE

JUNE 4-9, 1990 - AMES, IOWA

COMMITTEE MEMBERS

Thomas J. Bicki, Chairperson, Urbana, Illinois
Richard L. Schlepp, Vice-Chair, Salina, Kansas

Robert Aherns, Lincoln, Nebraska
Francis Belohavy, Lincoln, Nebraska
Loren Berndt, East Lansing, Michigan
William Broderson, Lincoln, Nebraska
Mack Hodges, Champaign, Illinois
Harry James, Springfield, Missouri
James Jordan, Ironwood, Michigan

Donald Last, Stevens Point, Wisconsin
Douglas Malo, Brookings, South Dakota

Paul Minor, Columbia, Missouri
Dennis Robinson, Marquette, Michigan
Jerome Scharr, Huron, South Dakota
Larry Tornes, East Lansing, Michigan
E. Jerry Tyler, Madison, Wisconsin
Robert Grossman, Lincoln, Nebraska

with contributions from:

Maurice Mausbach, Lincoln, Nebraska
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Charges developed for Committee 5 - Soil Interpretations, by the
Steering Committee of the Work Planning included the following
issues.

1. "Hard data" are needed to support soil interpretations.
Develop a priority list as to the kind and amount of data that
should be collected to support our interpretations. Identify key
soil properties used in models by resource people.

2. How can soil interpretations be better related to map units.?

3. What new soil interpretations are needed?

4. Should additional interpretations be given by soil map unit
rather than soil series? If so, what are the interpretations?

5. As more "hard data becomes available, what statistical
parameters should be included with the data?

6. Develop guidelines for interpretations of map units named for
higher categories in Soil Taxonomy.

7. Should we put more emphasis on soil potential in the region?
If so, in what area?

8. What soil potentials have been developed in the region (list
by state)?

These charges were evaluated by circulating a questionnaire to
each of the committee members. Their response to the charges
were compiled and summarized by the committee chair. In most
instances there was majority agreement on the charges. However,
in some instances there was no clear consensus. A summary of
responses to the charges is as follows:

Charqe 1: Hard data are needed to support soil interpretations.
Develop a priority list as to the kind and amount of data that
should be collected to support our interpretations. Identify key
soil properties used in models by resource people.

The committee concluded that data are needed to support two
modeling components of soil interpretations. The first component
deals with the other soil properties. For instance, basic soil
characterization data are needed to model permeability, hydraulic
conductivity, bulk density, cation exchange capacity, aggregate
stability, and corrosivity. The second component addresses soil
properties needed by data intensive models. A list of model
parameters were compiled by the committee and ranked according to
their priority. The parameters listed below are needed by such
models as WEPP, GLEAMS, DRAINMOD, RUSTIC, PRZM, LEACHM, AND LUST.
The consensus of the committee was that if data elements are
needed for soil interpretations then those data elements should
be collected. The committee also felt that a statement of
reliability or limitations of the model should be included.
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Data is critically needed for depths ranging from the surface to
a depth of 2m or more. Concerns were raised by the committee
about the need for collection of data from 2 to 10 meters or more
and where to report such information. Committee members
suggested it be included in special section on geology or
possibly as a data table.

Prioritv

High

High

High

High
High
High
High

Medium Bulk density, both spatial and temporal

Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium

variability
Cation exchange capacity
P and K supplying capacity of subsoil
Aggregate stability
Liquid limit/plasticity index
Gypsum
Corrosivity
SAR
PH
Surface & near surface features (i.e.

crusting)

Parameter/Data Element

Permeability, saturated hydraulic
conductivity and infiltration rate

Soil moisture regimes - (water table -
depth, kind, and duration)

Clay mineralogy (total surface area
measurements)

Moisture characteristic curves
Landscape and landform
Soil organic matter
Particle size analysis

LOW
LOW

Shrink-swell
CaC03

Charse 2: How can soil interpretations be better related to map
units?

The consensus of the committee was that the composition of the
named soil or soils and contrasting soils should be given in the
map unit description so that interpretation for the map units can
be provided by individual components. No consensus was reached
about whether percentages of similar soils are needed. Maurice
Mausbach indicated that the NSSC is developing guidelines.
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Interpreting map units requires statistically reliable data on
map unit composition. Several members indicated a need for more
transect data to better document the composition of the nap unit.
Several members of the committee expressed concern about the
availability of data collected on taxadjuncts. A consensus of
the committee was that taxajuncts should be eliminated from the
system. If the taxajunct is truly similar and interpretations
are not affected, then it is not significant. If the taxadjunct
has interpretations that are different then it should be, a new
series or at minimum a separate SIR.

The committee discussed the possibility of a narrative on crop,
pasture management, woodland, etc., that could be used to cover
the management measures needed. Since cover crops, conservation
tillage, etc., are applicable on almost all soils. This should
be discussed in the use and management section.

Charae 3: What new interpretations are needed?

The committee concluded that a number of new soil interpretations
were needed. A list of interpretations were compiled and ranked
by priority.

Priority

High
High
High
High
High
High

Parameter/Data element

GLEAMS-Soil Pesticide ratings
Nitrogen leaching and runoff ratings
Tillage system suitability ratings
Runoff curve numbers or infiltration
Productivity index
Effects of conservation practices on
protecting soil resource.

High Water Quality Interpretations for Vadose Zone
or for depths greater than 2 meters

Medium Drainage suitability

Charge 4: should additional interpretations be given by soil map
unit rather than soil series? If so, what are the
interpretations?

There was a consensus among committee members that
interpretations are now provided for soil components by nap units
and any new interpretations should also be provided by the sane
procedure. No new interpretations were submitted.
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charae 5: AS more *#hard data" becomes available, what
statistical parameters should be included with the data?

There was no consensus by committee members as to what
statistical parameters should be included in future soil
databases. Basic statistical parameters such as mean, median,
node and standard deviation, and coefficient of variation were
discussed for possible use. Resources for collecting data will
dictate what is collected.

Geostatistical approaches are data intensive. A need was
expressed for the development of statistically reliable
techniques for collection of data by field soil scientists. It
was noted that work is underway by NSSC to provide a structure to
make location of measurements part of the soil nap.

Charse 6: Develop guidelines for interpretations of map units
named for higher categories in Soil Taxonomy.

The NSSC is currently developing guidelines. The dilemma is that
most interpretations depend on particle size. The principal
problem with higher categories is that the ranges in properties
are sufficiently great to make the range of interpretations less
meaningful. There was agreement that when we map at the higher
categories, interpretations are one of the things we sacrifice.

Several committee members suggested that miscellaneous areas,
such as borrow pits, landfills, etc. should not be classified but
should simply be "named for what they are". It was also pointed
out that aÿÿ�datab 
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CHARGES AND RECOMMENDATIONS
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1. The committee recommends that the steering committee develop
specific charges on criteria or interpretations that need to
be revised.
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N. DAKOTA:

WISCONSIN:

use in CAMPS. T h e  process was very t i m e
consuming.

We are using all phases of 3SD that are
operational at this time. Areas used consistently
are MUIR, OSEDS, SO16, and Scheduling. We have
provided computer access to OSEDS to all soil
survey parties. We are downloading MUIR data and
brief map unit descriptions (where available) for
CAMPS. All field offices in the state have the
CAMPS program in ATST 6386’s. Through soil
reports and queries, we expect to generate most
of the data necessary for the update of Section
II of the Field Office Technical Guide.

I would expect that most of the databases (UNIX)
are compatible, however, there needs to be some
sort of control clearinghouse for exchange of
information. Currently, exchange of information
is nearly nonexistent.

a. We use the UNIX prelude Database in the state
o f f i c e . All of our soil survey offices and our
area soil scientists use MS-DOS RBase System V.
We have only one county using UNIX CAMPS at this
time, all other field offices use DOS CAMPS. W e
have put a higher priority on converting our
field offices to UNIX than our soil survey
offices so I feel it will take a few years to
g e t  U N I X  in  the s o i l s  o f f i c e s .

We are using the Field Soil Survey Information
System (FSSIS) in all our soil survey offices and
area offices. I have added some state options to
this program. These include:

1.

2.

Field Office Technical Guide Application
(FOTGZ)  . This application is used to print
reports for Section 2 of the Field Office
Technical Guide (FOTG) from the CAMPS Soil
Database. Data for each report is drawn from
one or more tables and printed with headers
and’footers identifying the report as part of
the FOTG. The county name and state is taken
from the Soil Database so the application can
be used in any state.

LESA Application
This application is used to run the LESA
program from our CAMPS Database. It uses the
data presently in the Soils Database and
creates one additional table in the database.
This application can be used with an Soil
Database. 146
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IOWA :

MISSOURI :

,3 . Acres Measurement
I put this application together to record
acreage measurements and print corresponding
reports. The database is in its own directory,
but the application copies map unit
information from wither the Soils Database or
the SOIL-6 Database. The application can b e
used in any state and if neither a Soils Data-
base or a SOIL-6 Database is available the
map unit information could be keyed in.

b. All three of these applications can be used
in any state in conjunction with a Rbase Soil
Database. Several state have obtained copies
of the FOTGZ Application.

I gave a presentation on these applications at
the area soil scientist meeting we hosted
earlier this month and several area soil
scientists asked for copies and were given
them.

We have a soil database that was created at A m e s
before 3SD was developed. The database is called
ISPAID and contains about 60 fields of
information. We are currently uploading county
specific information from ISPAID to 3SD. Examples
are yield estimates, organic aatter, and K
factors that are county spec i f i c .

Status of the state survey database.
MUIR tables have been loaded into the state soil
survey database for all Missouri soil surveys
currently in the map unit use file. This data
covers about 70 counties. An additional 18
counties have SOIL-6 data entered into 3SD. These
will be added to the WUUF  and MUIR tables loaded
into 3SD as correlations are completed and SOIL-
6’s finalized. The remaining 26 counties have no
data in the state soil survey database.

All of the off ic ial  series  descriptions and their
associated soil interpretations records used in
Missouri are now in the state database.

Two counties, St. Louis and St. Charles, have
been digitized and information can be generated
through GRASS. The Missouri Department of Natural

.Resources  i s in the process  of  digit iz ing the
remainder of Missouri’s soil surveys. Currently
their system is not compatible with the SCS
database. The goal of the project is to have
digitized soil survey information that is
compatible to the state soil survey database. The
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for the most part through the Michigan
Dept. of Agriculture and County
Commissioners offices who cooperate in
tile s<>il survey program. Tha software
provided is DBase, while the FSSIS runs
in RBase. Since neither the state or SCS
has money to buy the RBase program at
time there is a need to make or convert
this program to DBase. This is one
concern that people on the National Soil
Survey Database Staff might want to look
into, as other states may have a similar
problem.

3. Soil Survey Digitizing - has been completed
for 6 previously published counties in the
state through the use of the CMAP program
developed by the Mich. Department of
Natural Resources, Center for Remote
Sensing. Nine of ten on-going soil
surveys and all new soil surveys will be
digitized in the field as they are
completed and published from the digitized
data on a photographic background. We are
in the final stages of completing this
process through the National Cartographic
Center for our first survey - Saginaw
County.
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Charoe 2 -
data bases

S. DAKOTA:

OHIO :

N. DAKOTA:

WISCONSIN:

Discuss modifications made in state soil survey
for use in CAMPS.

We plan
leve l .

to tailor the MUIR tables to the county

Modifications in 3SD for use in CAMPS has varied
depending on the age of the existing correlation
and availability of documentation of field
investigations. If a county has a recent
correlation and/or documentation is at current
standards,  3SD is modified to reflect the same
information that would be incorporated into
manuscript tables for a published soil survey.
On older correlations where documentation is not
up to current standards, only those changes that
can be documentated by the correlation, the
manuscript, or field notes is incorporated into
3SD.

We have not made any modifications yet in 350 for
use in CAMPS. One of our area soil scientists
created a program for brief map unit
descriptions. His program uses MUIR tables (COMP-
LAYER-MAPUNIT-RSPROD) to develop most of the
database needed. The progran automatically writes
paragraphs for soil (SOI), agronomy ( A G R ) ,  r a n g e
(RNG)  , pasture (PAS), windbreak suitability
(WSS)  , and wildlife habitat (WLH). I am attaching
a sample of the data created and entered into
3SD. We plan to share this program with the
National Soil Survey Database staff as soon as a
users * manual is completed.

We have reviewed and localized portions of our
Soil Database these including:

K factors
T factors
Capabilities
Hydrologic Group
Crop Yields (still  in process)

The changes we made were generally fairly minor,
such as adjustrng the K factor to represent the
map unit texture when more than one texture was
on the surface line of the SIR or reducing a T
factor for a severely eroded map unit. We also
changed a few capabilities for out of state soils
with different slope breaks than those we use.

The FOTGZ Application adds a table to the Soil
Database used to convert wind erodibility groups
to wind credibility  values.
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IOWA :

The LESA Application also adds one permanent
table to the Soils Database.

We have completed editing of each county database
and dounloaded to UNIX CAMPS in all 100 field
o f f i c e s . We are modifying yields, organic matter
and K factors for each county. Additional fields
of data are also being added from ISPAID that are
not in the 3SD database.

MICHIGAN : The raw data contained in the MUIR database is at
first partially edited and checked for the
following data elements before it is downloaded
for use in CAMPS:

K Factors
T Factors
Capabilities
Yield data

This was done originally at the state office, but
now has been delegated to the area soil
scientists with quality control provided by the
state office. After the data has beenedited the
nontechnical soil descriptions are added and
downloaded with the CAMPS data.

A fully edited version of the data,(all data
elements in the tables) is made later as time
permits.

Other than these changes and edits, no other
modifications or additions have been made to the
MUIR data.
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Charge  3 - There are several groups compiling data
dictionaries in the region. One dictionary of interest i s
being developed by the National Soil Survey Characterization
Data Base Committee chaired by Dr. Ellis Knox. Another is
the data dictionary for the State Soil Survey Data Base
(3SD). Review, compare, and suggest additions and/or changes
to these dictionaries.

S. DAKOTA:

OHIO:

N. DAKOTA:

WISCONSIN:

IOWA:

MISSOURI :

MICHIGAN:

The biggest need for dat dictionaries is to have
them interrelational and compatible.

No comments or additions at this time. The
dictionaries will be further reviewed prior to
the meetings and suggestions or additions will
be made at that time.

No comments on the dat dictionaries, except that
they should be reviewed by all disciplines at the
Technical Centers.

I have no problems with the definitions of the
data elements, but I would also like to see a
standard abbreviation that could be.used as a
column heading.

I feel the data dictionaries should be
coordinated as auch as possible. We don’t want
different definitions for the same data element
in each database. Recently we have sent a list
of data elements to Dave Anderson to be added to
the Pedon program. These dat elements were in
ISPAID.

The data dictionary for the state soil survey
database is well written and comprehensive.
States may want to add more specific landforms
and geologic terms to fit their area.

We feel the database dictionaries are well
written and have been well coordinated to date.
We also feel as Missouri, that there may be a
need to add certain landform and geologic terms
to the database. The definitions of these terms
should be approved and passed through the
National Soil Survey Investigationr Staff.

ADDITIONAL NOTE: Since the time these charges were given to
this committee we have been notified that the two databases
mentioned in this charqe will be combined, and placed into
the 3SD data dictionary when it is next updated. The review
process is ongoing at this time.
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OTHER ITEMS MENTIONED BY COMMITTEE MEMBERS:

1. A menu opiton  in soil rep9rts for map unit yields just
like the one currently available for component yields. This
lis needed for Section II of tech. guides and also soil
survey manuscripts.

2. We need additional items on the SO16 to becouc part of
the database. Entries needed for North Dakota are:

a. Productivity index (PI) of the map unit.
b. Windbreak suitability groups for map unit components.
c. Pasture groups for map unit components.
d. Additional farmland of statewide importance.
e. Additional farmland of local importance.
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mcation of Meetin9

1955 Missouri
1956 Michigan
1957 Illinois
1958 Wisconsin
1959 Kansas
1960 Indiana
1961 North Dakota
1962 Ohio
1964 Nebraska
1966 Iowa
1968 Minnesota
1970 Illinois
1972 South Dakota
1974 Missouri
1976 Michigan
1970 Wisconsin
1980 Indiana
1982 North Dakota
1984 Kansas
1986 Ohio
1988 Nebraska
1990 Iowa

Record of North Central Soil Survey Conference

Ableiter, Aandahl
Westin
Bartelli
Bidwell
Rogers
Elder
Engberg
Riecken
Nelson
Ulrich
Mitchell
Fehrenbacher
Bannister
Scrivner
Harner
Hole
Sinclair
Patterson
Roth
Smeck
Culver
Fenton
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Membership of North Central Soil Survey Conference
January 1990

Frank L. Anderson
Soil  Conservation S e r v i c e
6515 Watts Rd., Suite 200
Madison. WI 53719-2726

James L. Anderson
Department of Soils
University of Minnesota
St. Paul. MN 55108

Steve  R. Base
SCS,  USDA. MNTC, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Otto W. Baumer
SCS, USDA, MNTC, Room 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Albert Beaver
616 Van Hise
Uni. of  Wisconsin
Madison, WI, 53706

Francis Belohlavy
Research Soil  Scientist,  UNL
Federal Bldg.,  Rm 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Loren Berndt
Soil  Conservation Service
1405 S. Harrison Rd., Rm. 101
East Lansing, MI 48823-5202

Dr. Thomas Bicki
Turner Hall, Dept of Agronomy
1102 S. Goodwin Avenue IL 61801
Urbana, IL 61801

Jerry Bigham
Department of Agronomy
Ohio State University
Columbus, OH 43210

Ricky Bigler
USDA-SCS, MNTC, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

James G. Bockheim
Dept.  of  Soil  Science
University of Wisconsin
Madison, WI 53706

James A. Bowles
Univers i ty  o f  Wisconsin-

Stevens Point
Stevens Ppint, WI 54481
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Louie L. Buller
SCS-USDA, MNTC, Rm. 345
100 Centennial Mall, N
Lincoln, NE 68508-3866

Lester J. Bushue
Soil Conservation Service
301 North Randolph Street
Champaign, IL 61820

John Cain
Wisconsin Dept. of Nat. Resources
Box 7921
Madison WI 53707

David T. Cleland
Huron-Manistee  Nat. Forest
421 S. Mitchell St.
Cadillac, MI 49601

Terence Il. Cooper
Dept. of Soils
University of Minnesota
St. Paul, MN 55455

James Crum
Dept. of Crop h Soil Sciences
Michigan State University
East Lansing, MI 48824

James R. Culver
USDA-SCS, MNTC, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Robert Darmody
Dept. of Agronomy
University of Illinois
Urbana, IL 61801

John C. Doll
Soil Conservation Service
301 North Randolph St.
Champaign, IL 61820

Sylvester C. Ekart
Soil Conservation Service
P.O. Box 1458
Bismarck, ND 58502

Gary R. Evans
Coop. State Research. USDA
West Auditors Bldg.. Rm. 121
Washington. DC 20251

T.E. Fenton
Dept. of Agronomy
Iowa State University
2407 Agronomy Hall
Ames, IA 50011
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I W. Richard Folsche

USDA-SCS

I

P.O. Box 6567
Fort Worth, TX 76115

I Forest  So i l  Sc ient is t
Superior National Forest
P.O. Box 338

I

Federal Bldg.
Duluth, MN 55801

I
Jim Fortner

I

Soil  Conservation Service
760 South Broadway
Salins,  KS 67401

I

I Don Franzmeier
Dept. of Agronomy

I

Purdue University
Lafayette, IN 47907

I
I William E. Frederick

Soil  Conservation Service
1405 S. Harrison Rd. #lOl

1

East Lansing, MI 48823-5202

I
Erling E. Gamble

I

SCS, USDA, MNTC, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Danella  George
USDA, Forest Service
Box 25127
11177 W. 8th Avenue
Lakewood,,CO 80225

Tim Gerber
Ohio Dept. o f  Nat .  Rest.
Fountain Square Drive
Columbus. OH 43224

Jon C. Gerken
Soil  Conservation Service
200 N. High St. Rm. 522
Columbus. OH 43215

A.R.  Gilmore
Dept. o f  Forestry
U n i v e r s i t y  o f  I l l i n o i s
Urban, IL 61801

Allan G. Giencke
Soil  Conservation Service
316 N. Robert St.
St. Paul, MN 55101

Jerry D. Gott
Mark Twain National Forest
401 Fairgrounds Rd.
Rolla,  MO 65401
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IDavid F. Grigal

Dept. o f  So i l  s c ience
University of Minnesota
st. Paul. MN 55455

Robert B. Grossman
SCS-USDA, NSSL, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

Howard F. Gundlach
Soil  Conservation Service
6515 Watts Road, Suite 200
Madison, WI 53719-2726

Roger Haberman
SCS-USDA, MNTC, Rm. 345
100 Centennial Mall, North
Lincoln, NE 68508-3866

George F. Hall
Dept. of Agronomy
Ohio State University
Columbus, OH 43210

R. David Rammer
Dept. of Agronomy
23 Mumford  Hall, Uni of MO .
Columbia, MO 65211

Milo Harpstead
Dept of  Soil  Science
Wni. of  Wis-Stevens Point
Stevens Points, WI 54481

Rodney Harner
SCS-USDA, KNTC, Rm. 345
100 Centennial Mall, North
Lincoln, NE 68508-3866

Comeilius  J.  Heidt
Soil  Conservation Service
P.O. Box 1458
Bismarck,  ND 58502

Dennis Heil
SCS, Room 200
316 North Robert St.
St. Paul, MN 55101

Gary Heitman
Bureau of Indian Affairs
1154th Ave. SE
Aberdeen, SD 57401

Norman P. Helzer
USDA-SCS, Fed. Bldg Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866
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John S. Hickman
Department of Agronomy
Kansas State University
Manhattan, KS 66506

Mack S. Hedge
Soil Conservation Service
301 No. Randolph St.
Champaign, IL 61820

Hubert Holdorf
U.S. Forest Service
P.O. Box 7669
Missouls, MT 59807

C. Steven Holzhey
USDA-SCS, NSSC, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866

David Hoppe
Nicolet National Forest
68 South Stevens Street
Rhinelander, WI 54501

William D. Hosteter
Soil Conservation Service
6013 Lakeside Blvd.
Indianapolis, IN 46278

Berman D. Hudson
USDA-SCS, MNTC, Rm. 345
100 Centennial Mall North
Lincoln. NE 68508-3866

K. K. Huffman
Soil Conservation Service
200 North High St. Rm. 522
Columbus. OH 43215

Harry R. James
SW Missouri State Univ.
Agriculture Department
Springfield, MO 65802

Ivan Jansen
Agronomy Dept.
University of Illinois
Urbana, IL 61801

Paul Johnson
U.S. Forest Service
370 Reed Road
Broomall, PA 19008

Paul R. Johnson
SCS-USDA, MNTC, Rm. 345
100 Centennial Mall
Lincoln. NE 68508-3866
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James K. Jordan
Ottawa National Forest
East U.S. Hwy. 2
Ironwood, MI 49938

Leonard S. Kempf
Chequamegon  National Forest
1170 4th Avenue South
Park Falls, WI 54552

Charles R. Krueger
Ohio Agricultural Research

and Development Center
Wooster, OH 44691

Ronald J. Kuehl
Soil Conservation Service
210 Walnut St.
693 Federal Bldg.
Des Moines, IA 50309

Mark S. Kuzila
Conservation b Survey Div
Univ of Nebr., 113 Nebr. Hall
Lincoln, NE 68588

Jerry Larson
Soil Conservation Service
6013 Lakeside Blvd.
Indianapolis, IN 46278
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Donald Last
Univ. of Wisconsin

Stevens Point
Stevens Points, WI 54401

Gerhard B. Lee
Dept. of Soil Science
University of Wisconsin
Madison, WI 53706

Christine Lietznu
Michigan Dept. of Ag.
P.O. Box 30017
Lansing, MI 48909

Gary D. Lenme
Dept. of Plant Science
South Dakota State Uni
Brookings, SD 57007

Dave Lewis
Department of Agronomy
Univerity of Nebraska
Lincoln, NE 68583

Dave Lockridge
Soil Conservation Service
693 Federal Bldg.
210 Walnut Street
Des Moines, IA 50309
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Randall J. Miles
Dept. of Agronomy, Univ. of MO
138 Mumford Hall
Columbia, MO 65201

Gerald A. Miller
2104 Agronomy Hall
Iowa State University
Ames, IA 57350

Paul E. Minor
Soil Conservation Service
555 Vandiver Dr.
Columbia, MO 50011

Fred E. Minzenmayer
Soil Conservation Service
760 South Broadway
Salina, KS 67401

Delbert L. Mokma
Dept. of crop h Soil science
Michigan State University
East Lansing, MI 48824

Wiley D. Nettleton
NSSL, SCS, Fed. Bldg.. Rm 444
100 Centennial Mall North
Lincoln, NE 68508-3866

Robert D. Nielson
Soil Conservation Service
200 Fourth St., SW
Huron, SD 57350

John Nixon
Soil Conservation Service
210 Walnut St.
693 Federal Bldg.
Des Moines, IA 50309

Douglas Oelmann
Soil Conservation Service
210 Walnut Street
693 Federal Bldg.
Des Moines, IA 50309

Ken Olson
Department of Agronomy
University of Illinois
Urbana, IL 61801

Sam Orr
DRN-Div of Envir. Quality
2010 Missouri Blvd
Jefferson City, MO 65101

Ronald Paetzold
SCS, MNTC, NSSL, Rm. 345
100 Centennial Mall North
Lincoln, NE 68508-3866
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